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BIG ADVANCE IN ENRICHMENT CONCENTRATES... 


NEW PFIZER BI-CAP 


AND COLOR ISN’T ALL! The Pfizer Riboflavin in BI-CAP mixtures has a new 

crystalline structure. This imparts not only improved color, but gives BI-CAP other 
superior characteristics, as well. 

For example, Pfizer Riboflavin is designed to overcome aglomeration in flour. 

It is this undesirable aglomeration often found in finished flour which causes uneven 
enrichment and produces discolored spots. This Pfizer safeguard is just one of many 
product improvements made possile by Pfizer’s expanded program of production and 
research in riboflavin, thiamine an( other ingredients for the flour milling industry. 
Contact Pfizer and a warehouse near you will quickly provide the new, improved BI-CAP. 
For additional information and technical details mail the coupon below. 
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Chas. Pfizer & Co., Inc., Chemica! Sales Division l 
630 Flushing Ave., Brooklyn 6, N. Y. l 
“™") Please send me a somple of new, im- Please send technical l CHAS. PFIZER & CO., INC. 
proved, lighter-colored Pfizer BI-CAP, defails on PFIZER BI-CAP =| Chemical Sales Division 
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Title 
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INSIDE SCIENCE 


with essential vitamins and minerals restored 


by Science Writer 


This article is one of a series devoted to the story of vitamin enriched or 
restored cereal products: white bread and rolls, white flour, corn meal 
and grits, macaroni products, white rice, breakfast cereals, farina. 


Increasing in popularity over the years, breakfast cereals 
are used throughout the United States by young and old 
alike. Eaten with fruit and milk or light cream, they con- 
tribute an excellent combination of basic, flavorful, nutri- 
tious foods to the diet. 

In the past decade the use of these fine foods has grown 
markedly. In fact, it is estimated that there has been a 20% 
increase during the period. In 1953 the increase was much 
higher than the average of previous years. It was 5.5%. 


~During 1953, for example, many tons 
| of breakfast cereal foods were eaten in 
f the United States. Industry figures show 
that 4.6 pounds of dry cereals and 2.5 
pounds of hot (cooked) cereals per per- 
son were consumed. 


Many grains are processed to make 
breakfast cereals: wheat, corn, rice, 
oats. Often these foods may be eaten 
just as they come from the manufac- 
turer’s package. Or they may require 
only a short period of cooking to be 
ready for the table. They appeal to busy 
home-makers, as well as to institutional 
dietitians, because they are readily avail- 
able in a variety of flavors to add interest and value to an 
important, but sometimes neglected, meal. 


A Nutritional Advance 


As the science of nutrition advanced in recent years, it was 
found that losses of essential vitamins and minerals occurred 
during processing of wheat, corn and rice into breakfast 
foods. When this became known, most manufacturers acted 
to overcome the losses. They adopted restoration. 

Restoration simply means that certain vitamins and min- 
erals are added to the cereal food during processing so that 
the finished product is generally equal to the whole grain 
values of those elements. The vitamins thiamine (B:) , ribo- 
flavin (Bz), and niacin as well as the mineral, iron, are used 
in restoration. Vitamin D is also added sometimes. 

The recent trend toward pre-sweetened cold cereals for 
breakfast consumption and between-meal sracks emphasizes 
the nutritional importance of vitamin fortification. Increased 
calories require more “B” vitamins for proper utilization. 
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What the Vitamins Do 


Thiamine is the vitamin which helps to build 
and maintain physical and mental 
health. It is essential for normal ap- 
petite, intestinal activity and sound 
nerves. 

Niacin, which is another of the “B” vitamins, 
is needed for healthy body tissues. Its 
use in the American diet has done 
much to make a serious disease called 
nellagra disappear. 

Riboflavin is the vitamin which is essential for growth. It helps 
to keep body tissues healthy and to maintain proper func- 
tion of the eyes. 


Vitamin D is important to prevent rickets in children and the 
development of certain abnormal bone cenditions in 
adults. 

Iron is essential for making good red blood and for preventing 
nutritional anemia. 


Where Do The Vitamins Come From? 


At about the same time that processing losses in breakfast 
cereals became known, other developments in the science 
of nutrition produced ample supplies of vitamins at eco- 
nomical prices. Thus, the quality of breakfast cereal foods 
could be, and was, greatly improved through restoration. 

Since the early days of breakfast 
food restoration and of white flour 
and white bread enrichment, the world- 
famous firm of Hoffmann-La Roche 
has supplied top quality vitamins by the 
tons. Pioneering work in its laborator- 
ies and by its collaborators resulted in 
the “duplication” of some of Nature's 
extremely complex substances. First, 
the chemical composition of the vita- 
min was learned. Second, the pure substance was isolated. 
Third, the “duplicate” was made by synthesis. And fourth, 
the laboratory techniques were extended to large scale 
operations. 

The manufactured “duplicate” is identical chemically and 
in biological activity with Nature’s own product. A vitamin 
is still a vitamin regardless of its source. So efficient is large 
scale manufacturing that vitamins are sold at a lower cost 
than if they were extracted from natural sources. 


Reprints of this article, and of all others in this series, are available with- 
out charge. Please send your request to the Vitamin Division, Hoffmann- 
La Koche Inc., Nutley 10, New Jersey. In Canada: Hoffmann-La Roche 
Ltd., 286 St. Paul Street, West; Montreal, Quebec. 
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FOOD TECHNOLOGY, TANUARY, 1956 


Annual Meeting Bulletin Board 
Abstracts of papers due February 1, 1956. Abstract 


f annual meeting papers to be presented at St. Louts, 
Missouri, June 10-14, 1956 must be sent to Dr. R. J. 
Sumner, Care of Central Research Department, An 
heuser-Busch, Inc., St. Louis 18, Missouri prior to 
cbruary 1, 1956. The deadline of February 1 was set 
by the Program Committee in order that the program 
may be printed in the May issue of Foop TECHNOLOG) 
and be made up in booklet form for use at the meetings. 
litles of papers have already been submitted for the 
various sessions, some sixteen in all, on food and food 
packaging problems. 

1956 Program Committee. The names and_affilia- 
tions of the 1956 Program Committee follow : 


Chairman: Dr. Rk. J. Sumner, Director, Central Research Dx 
partment, Anheuser-Busch, Inc., St. Louis 18, Missouri 
Dr. E. A. Beavens, In Charge, Fruit and Vegetable Chemistry 
Lab., U. S. Dept. of Agriculture. 263 South Chester Avenue 
Pasadena 5, Calitornia 
Professor D. E. Brady, Department of Animal Husbandry, Um 
versity of Missouri, Columbia, Missouri 
Dr. G. S. Bratton, Technical Adviser to the President, An 
heuser-Busch, Inc., St. Louis 18, Missouri 
Dr. S. M. Cantor, Sidney M. Cantor Associates, Suburban 
Square Building, Ardmore, Pennsylvania. 
Dr Domen De Felice Research Manags General Foods Cor 
poration, Associated Products Division, White Plains, New 
York 
Dr. George Garnatz, Director, The Kroger Food Foundation, 
1212 State Avenue, Cincinnati 4, Ohio 
Dr. I. 1. Hutchings, Manager of Food Research, H. J. Heinz 
Company, Pittsburgh 30, Pennsylvania 
Dr. Robert A. Larsen, Assoc. Megr., Department of Scientific 
Research and Technical Development, Pillsbury Mills, Ine., 
Minneapolis 2, Minnesota. 

r. Bruce H. Morgan, Quartermaster Food & Container Inst 
1819 West Pershing Road, Chicago 9, Ilinots. 

Mr. John H. Nair, Asst. Director of Research, Thomas J 
Lipton, Inc., Hoboken, New Jersey. 

Dr. A. N. Prater, Vice President, Gentry Division, Consoli 
dated Foods Corporation, Box 2076, Terminal Annex, Los 


Angeles 54, California 
Mr. H. P. Schmitt, Natl. Assn. of Frozen Food Packers, 1415 
K Street. N. W.. Washington 5, D. C. 


General Foods Fund Inc. Fellowship 
Awards for 1956-1957 


leunds for these .\wards are provided by The Gen- 
eral Foods Fund, Inc., 250 Park Ave., New York 17, 
N. Y., a charitable foundation supported by General 
Foods Corporation, to establish a graduate fellowship 
program in the field of food science to be administered 
by Che Institute of Food Technologists, Ine. The fel- 
lowships are granted annually—no more than two to the 
same educational institution for the same calendar year. 
They are renewable upon application to and approval 
by the Awards Committee for a maximum of three 
vears, in order to provide for continuity of studies lead- 
ing to a doctorate degree, if the candidate so plans. 
However, candidates who plan only a vear of research 
after obtaining the Bachelor's Degree, or who plan to 
read for a Master's Degree, are not excluded from these 


iellowship grants 


Candidates for these Fellowships are selected by the 
Committee on Awards from a roster listing all appli 
cants submitted by and endorsed by the graduate schools 
where the applicants plan to pursue their studies. “Thes« 
Fellowships are administered by the Institute through 
the office of the Secretary of the Institute with the 
advice and counsel of the Chairman of the Awards Com 
nittee. 

Fellowships are awarded annually, three each year, 
to deserving and outstanding United States or Canadian 
citizens, engaged in senior undergraduate or graduate 
work in recognized educational or research institutions 
in the United’ States of America or Canada, in basic o1 
applied chemistry, chemical engineering or related 
sciences, which may involve new physical or other pro 
cedures, directed to extending or improving knowledge 
in some phase of food conservation, food production o1 
food processing, rather than primarily for research in 
the fields of nutrition, bacteriology or analytical 
chemistry, 

\pplications must be in letter form, giving the cus 
tomary essential personal and academic information 
with respect to the applicant : 

\. Name, nationality, sex, age, marital status, physi 

cian’s statement with respect to the general healt! 
and physical condition of applicant. 


Educational and experience background, colleg: 
or university scholarship record, noteworthy ac 
complishments in research and the purpose o 
applicant in applying for Fellowship Award 


In order to qualify, the applicant must be a senior 
undergraduate student, with better than average scholas 
tic record at an institution of resognized standing ; or, a 
graduate student with a B.Sc. or equivalent, preferably 
with honors, from an institution of recognized standing 
In either case, the applicant must have an approved 
plan of research in Food Technology and acceptance by 
the Graduate School of the institution :n which the 
applicant proposes to hold the Fellowship. In presenting 
his application, the applicant should indicate his definit: 
intention, on his word as a gentleman, to carry through 
with his approved research plan tor the period of time 
for which the Fellowship Award is made insofar as it 
is humanly possible. 

Three letters of recommendation must be forwarded 
separately to the Office of the Secretary of the Institute 
by Deans, Heads of Departments and/or Professors 
who have supervised research work of the applicants 
These letters should present essential facts regarding 
the scholarship or record transcript thereof, character 
and personality, ability to cooperate and capacity for 
work and achievement of the applicants. Also needed 
is a statement by the Head of the Department where the 
work will be done, endorsing the applicant and accept 
ing for the school the responsibility connected with the 
acceptance of the Fellowship Award. 

The Awards for the Fellowship are for the full calen 
dar year and the total of the award shall be paid to the 
school at the beginning of the initial school term. This 
award will be used for three purposes: (a) to pay for 


(Continued on page 6) 
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changing industry .. . and meet them consistently over a period of years 
..+ even decades. Ask your D&O representative for laboratory testing of My 
your product with any of these well-known D&O seasoning groups. Hl, 
You are cordially invited to visit Booth No. 18 a 


Seasonings dy DODGE & OLCOTT, INC. 


For an industry continually on the move, new developments in manu- 
facture, processing, packaging, ingredients and adjuncts are constantly 
required. The many specialized facets of the canning operation demand 


specialized seasonings . . . seasonings that will stand up under a wide 


variety of processing methods, and keep their strength and uniformity 


over a protracted period of shelf life. For more than 157 years, Dodge & 
Olcott, Inc., has been developing seasonings for the food processors of 


the nation . . . seasonings that meet the exacting requirements of a \ 


Juice Avenue, Convention Hall and the D&O Hospi- 


tality Suite in the Hotel Madison, during the National 


Canner’s Convention in Atlantic City. January 19-21. 
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SPISORESIN SEASONINGS... 
Special extractions of natural spices, which 
possess all the flavoring qualities and values 
of the original material SPISORESIN SEA- 


ESSENTIAL OILS... 
For the food processor who prefers to blend 
his own seasoning materials, D&O offers a 
complete line of high quality essential oils, 
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a guaranteed as to uniformity and dependa- SONINGS produce a finer, more uniform - 
; bility. flavor than can be obtained with dry spices 


and are more economical to apply and 
handle. Even-spreading, pourable, of uniform 
strength, properly balanced and free from 
bacteria molds and yeast spores, they meet 
all the requirements of the Bureau of Animal 
Industry. Available in BASIC and COM- 
POUND form. 


OLEORESINS... 
D&O has manufactured, for many years, a 
very complete line of oleoresins, which are 
made by a special process assuring the reten- 
tion of the high quality of their respective raw 
materials. Concentration and aroma of the 


SPISORAMA. SEASONINGS... 


Dry soluble spice seasoninas, especially de- 


finished products are so controlled that abso- 
lute uniformity of consecutive deliveries is 
guaranteed. 


SPICEOLATE. SEASONINGS... 


Water soluble spice extractions made from 
pure natural oils and oleoresins, the SPICE- 
OLATE LINE is excellent for seasoning prod- 
ucts containing a high percentage of water, 
such as pickles, catsup and other condiments. 
A low vapor pressure makes their use advan- 
tageous in processes where high temperatures 
are required. Available in Natural Oils, Mixed 
Natural Oils and Special Mixtures. 


Soles Off 


Our 157th Year 
DODGE & OLCOTT, INC. 


180 Varick Street, New York 14, N.Y. 


signed for the canned food processor, sausage 
maker or meat packer. In the manufacture of 
dry solubles, all the active flavoring elements 
are distilled from natural spices and pre- 
pared in various dry carriers in strength and 
mixture desired, so as to be ready for instant 
use by the food processor. Full utilization of 
flavor is obtained immediately after process- 
ing. To the catsup packer SPISORAMA SEA- 
SONINGS offer freedom from the problem of 

black neck"’. . . the salad dressing manufac- 
turer gains a creamy white product free from 
specks. SPISORAMA SEASONINGS have 
standardized flavor values . the cost of 
maintaining control checks is eliminated. 
Available in basic soluble spices and in any 
desired compound mixture. 


Ath for the Spiceolade, Spisoresin, and Spisorama 
Brochures, and the Essential Oil Catalog. 


Sewice 


ESSENTIAL OILS * AROMATIC CHEMICALS + PERFUME BASES * FLAVOR BASES * DRY SOLUBLE SEASONINGS 
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GENERAL FOODS FUND INC. FELLOWSHIP 
AWARDS FOR 1956-1957 


(Continued from page 4) 


living expenses of the chosen student at a minimum 
rate of $200/month ($2,400/year); (b) to pay all 
academic fees for the student and (c) the remaining 
moneys will be allocated to the department fund in the 
department in which the student is working. 

\pplications for Fellowship Awards must be received 
at the Office of the Secretary of the Institute, not later 
than February Ist, 1956. 

she names of the recipients of the Fellow ships will 
be announced by the President of the Institute at the 
Annual Meeting of the Institute at St. Louis in June. 


Books 


Hunxery axnp Empty Lanps. 5. Chan 
drasekhar, with a foreword by William Vogt. 306 
pages. George Allen and Unwin Ltd., London. Dis 
tributed by Macmillan. 1954. 

Most of the several scores of books which appeared 
during the past two or three years on the world food 
problem were written by Westerners. The present 
passionate and somewhat uneven study is by a Professor 
of Economics at the University of Baroda in India 
Briefly, the author wishes to correct the present “demo 
graphic disequilibrium” by mass migration of “hungry 
people” from the densely populated countries to the so 
called “empty lands.” 

There is much to disagree with in the premises of this 
thesis. The “hungry people” are not so because of the 
malice and avarice of others or on account of racial 
prejudices although at times these might have been 
contributing factors. Nor can one objectively say that 
colonialism (abhorrent as it sounds to us Americans ) is 
responsible for the world’s ills. More often than not, 
it is the lack of development (both technical and s« ial ) 
which resulted in the present “disequilibrum.” Ur 
Chandrasekhar concerns himself a great deal with India 
and therefore it is appropriate to note the vast un- 
utilized human and national resources of his country. 
India is taking the path of technical and economic (de- 
velopment, as all who read their daily paper well know. 
There is no short-cut or magic scheme to solve this 
problem of imbalance and only calm thinking and hard 
work will count in the long run. Fortunately, this is the 
approach used by most so-called “underdeveloped” 
countries. In fairness one must also state that apparently 
much of the book was written before 1952, and from the 
few obviously later added discussions one almost won- 
. ders whether the author would agree with his thesis 
today. 

The sociological limitations of large-scale migrations 
are completely overlooked in this discussion. So are the 
economic consequences, such as the inevitable upsetting 
of the precarious wage-production-consumption pat- 
terns in the more developed parts of the world. The 
severe limitations imposed on food production by lack 
of the proper combinations of soil, climate, rainfall, ete 


are also not given proper weight 
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Let us face it, the formula advocated in this book will 
not solve the human race’s frightful dilemma—but none 
of the many other books on this subject was able to 
suggest a simple and easy path, either. The important 
thing is that we are at last facing up to the problem 
Dr. Chandrasekhar’s book will certainly stimulate cis 
cussion and thus should be regarded as a catalyst o! 
progress. Z. 1. INERTESZ 

Geneva, New York 

Caratysts. Votume anp Dh 
HYDROGENATION, Paul Emmett, Editor. Rembhold 
Publishing Corp., New York, 1955. 504 pages 

In volumes | and I the theoretical aspects of homoge 
neous and heterogeneous catalysis have been discussed 
In this and in subsequent volumes operational and tac 
tual phases of catalytic reactions are stressed. “Thi 
subject matter of volume IIT is primarily a discussion ot 
those reactions in which hydrogen is simply added to 
unsaturated bonds without the simultaneous ejection ©! 
such molecules as water or hydrogen sulfide and with 
out hydro cracking. Several chapters are devoted to the 
catalytic hydrogenation of ethylene, olefinic hydrocar 
bons, the carbon-carbon triple bond and mitro com 
pounds. The synthesis of ammonia from nitrogen and 
hydrogen, synthesis of methanol and catalytic dehy 
drogenation are also covered. Of particular interest to 
Food Technologists is a chapter by R. OO. Feugh on the 
hydrogenation of glyceride oils. This chapter, whicl 
contains 99 references to the original literature, deal- 
primarily with the type of catalysts used, their prepara 
tion and behavior of the components ‘of an oil during 
hydrogenation. 

\Ithough this book is written most lucidly it could 
have been improved by the use of illustrations particu 
larly of the industrial installations and of the apparatus 
needed for catalytic hydrogenation. 

ERNEST SONDHEIMER 
Geneva, New York 


LIVSMEDELSTEKNIK (Swedish Journal for Food 
Technology and Food Industry News) Wezata Forlag, 
Lasarettsgatan, 6, Gothenberg, Sweden. 

LIVSMEDELSTEKNIK is the only Swedish publication 
entirely devoted to food technology. Published 6 times 
a year, it has a circulation of 10,000. It is distributed 
mainly in Sweden, but it also reaches readers in Nor 
way, Denmark, and Finland, as well as other continental 
countries. Edited by Professor Georg Borgstrom, the 
journal lists on its board of editors such names as Id 
Velander, famed scientist and Director of the Swedish 
\cademy of Engineering Science, Professors [ernst 
\bramson, Erich Adler, Harry Lundin, Ollof Mellan 
der, Karl Myrbach and Ragnaar Nilson. 

LLIVSMEDELSTEKNIK has set as its purpose to “sys 
tematically follow developments within all branches 
of food technology,” to “convey the'results of food re 
search abroad,” and to “encourage debate of current 
problems.” A recent issue (Septernber 1955) treated 
among others the following subjects: Canning of Ham; 
Dried Potato Products; Diet Increases the 1Q: Manu 


(Continued on page 8) 
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facture of Freezers; and “Hot Air” Canning. The last 
mentioned article deals with a new method of food 
sterilization developed by Einar Ekelund, a Swedish 
engineer. The first process of this type in the world, it 
has recently been put into use by a dairy in Kalrineholm, 
Sweden 

Phe “Special Features Section” includes various 
items of interest from around the world, collected under 
the headings: Literature, Food News, Industrial News, 
Sanitary Packaging, and “Noted.” A section devoted 
to debatable issues is at present analyzing the question 
“Frozen bread: anything for Sweden?” American 
technical journals which do not ordinarily provide so 
clear-cut an opportunity for reader participation, might 
take a cue from this interesting section. 

The magazine provides a thorough coverage of 
foreign food technological developments (the U. 5S. is 
prominently featured) and there are several articles 
from sources outside Sweden that contribute importantly 
to food science and technology. 

\ study of LivsMepELSTEKNIK and its advertising 
vives a good insight into what commodities are of special 
importance in the European Far North. An article re- 
lating to dried potato products illustrates that this vege 
table is a substantial component of the Scandinaviar 
diet. Frozen fish products are lavishly advertised as are 
other products of the sea. This brings to mind the fact 
that marine foods are consumed in the Far Norih to an 
extent that puts the meat-loving U.S. far behind in the 
statistics. Bread is honored with a special annex to the 
magazine —and what would a Swede do without 
Smorgas (open-faced sandwich ) ? 

Summing things up, LivsMEDELSTEKNIK is a well 
edited, handsomely styled publication, which serves 1t 
readers an attractive “smérgasbord” of sabstantial items 
from the world of food technology. 

ROGER S. ARNESON 
Chicago, Hlinois 


Micropionocy, by A. Gray. Philosophical Library, 
Ine.. 15 East 40th St.. New York, 175 pp. 1955. 

This little book was designed as an introduction to 
Microbiology, and was not intended to compete with 
works which cover in detail the various fields of the 
subject. The author has succeeded in clearly indicating 
how various organisms are intimately associated in na 
ture. Short chapters on the biology of microorganisms, 
the culture and control of microorganisms, and the host 
parasite relationship of cells detine many basic concepts 
and terms used in microbiology. The chapters on algae. 
protozoa, micré biology of soil, and microbiology of in 
land waters and the sea are excellent. The discussions 
on viruses, bacteria, and yeasts, molds and fungi follow 
a definite outline form, and would have been improved 
by a little more detail. In general, the book is well 
written, and is recommended to beginners im micro 
biology who want a concise, elementary discussion ot 
the subject R. ©), WAGENAAR 

Chicago, Hlinots 


& 


JANUARY, 1956 


Florasynth Fellowship A ward 


for 1956-1957 


Provided by the Florasynth Laboratories Inc., New 
York, N. Y., and given annually to some outstanding 
individual for the advancement of Food Technology, 
the $1000 Florasynth Fellowship Award ts now open 
for qualitied applicants. Nominees are selected by Dt 
partment heads who are supervising the work of a 
candidate in a recognized college or university 

lhe Florasynth Fellowship is granted annually, to a 
young man or woman, under 35 vears of age, engaged 
in senior undergraduate or graduate work, as a candi 
date for an advanced degree, in a recognized educational 
institution in the United States of America or Canada, 
which is conducting fundamental investigations for the 
advancement of Food Technology The Fellowship 
\ward is made annually to a person in a different insti 
tution each vear, except that after three years, this 
Fellowship may be granted to a person studying 
an institution where the Fellowship has been held 
previously 

Candidates for the award are selected by the Com 
mittee on Awards. The Fellowship is administered by 
the Institute through the Office of the Secretary of the 
Institute. with the advice and counsel of the Chairman 
of the Commitee 

Procedure. 
is made to the Office of the Secretary of the Institute, 1 
the 


Nomination for the Fellowship Award 


behalf of the proposed candidate, by the head © 
Department who supervises the undergraduate 
graduate work of the candidate. Application must he 
made in letter form, giving the customary essential 
personal and academic information with respect to the 


candidate 
\. Name. nationality, sex, age, marital ys 
B. Educational and experience background, college 
or university scholarship record in transcript, 
noteworthy accomplishments im research, reasons 
for proposing the candidate for the Fellowship 


\ward. 


In order to qualify, the candidate must have a better 
than-average scholastic record/and or a_ B.dc. 01 
equivalent, preferably with honors from an institution 
of recognized standing and shall have unusual qualities 
of character and ability in research 

The Fellowship Award is for the academic year 
Nominations for the Fellowship \ward_ for 1956-57 
must be received at the Office of the Secretary of the 
Institute not later than February Ist, 1956. Selection 
of the winner is made by the Committee on \wards 

The name of the successful candidate is given to the 
President of the Institute who notifies the candidate 
with a copy of his letter of notification to the Head ot 
Department who proposed the name of the candidate 
lhe name of the recipient of the Fellow ship Award will 
be announced by the l’resident of the Institute at the 
Annual Meeting of the Instituce in St. Louis, in June, 
1056 
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Recently Elected Members of IFT 


Scott Angevin 
Meyer Blanke Co 
310 Russell Blwd 
St. Louis, Mo 


\lired F. Bailey 
1057 Elmdale Drive 
Palo Alto, Calit 


Michael H. Baker 
M. H. Baker Co 
2012 Girard Ave. So 
Minneapolis 5, Minn 


Harrold J. Bensinger 
P. O. Box 122 


Fresno, ( alit 


Robert | Binkley 
Continental Can Co., Inc 
2510 Highland Ave 
Cineinnati 12, Ohio 


Arthur Kk. Bletseh 
Hilker & Bletsch Co 
614 W. Hubbard St 
Chicago 10, Ill 


John Blixrud 

General Mills, Ine 
104th & Calumet River 
Chicago 17, Il. 


Haig N Boghosian 
Zellerbach Pape r Co 
P. O. Box 2032 


Fresno, Calif 


Daniel W. Brown 
Flavorex Co. Inc 
302 S. Central Ave. 
Baltimore Zz Ma 


Dr. Benjamin T. Burton 


50 Northway Driv 
Pittsburgh 37, Pa 


Stanley Cajigas 
100 Logan Blvd 


\ltoona, Pa. 

H Ralph ¢ ripps 

2368 Victory Parkway 
Cincinnati, Ohio 


William Draper 
Food Colours Section 


Food & Drugs Laboratory 


Ottawa, Ont., Canada 


James A. Dugan 
Dodge & Olcott Inc 
Park Square Bldg 
Boston 16, Mass 


Curtis E. Eklund 
Box 405 

Sugar Land, Tex 
Beth E. Engert 
241 Joliet Street 
West Chicago, Il 


Belmont S. Evans, Jr 


QM Food & Container Inst 


1819 W. Pershing Rd 
Chicago 9, Il 


Joseph Greenspan 
Frigidmeats, Inc 
3755 S. Racin \ve 


Chicago 9, Il 
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\lexander G. Hale 
Holbrooks Pty. Ltd 
Danks Street 
Waterloo, N.S. W., 
\ustralia 


frank M. Hall 

Kidge Citrus Concentrate, 

Davenport, Florida 


Homer C. Hansen 
4836 KE. Olive Ave. 
Fresno, Calif. 


Harry S. Johnson, Jr. 
254 Capitol Sq., S. W. 
\tlanta 3, Ga. 


William J. Kent, Jr. 
9 Essex St. 


Stoneham, Mass. 


Frederick H. Lakerte 
Hilker & Bletsch Co. 
614 \W. Hubbard St 
Chicago 10, III 


Williaim R. Leigh 
720 N. Homassel 
Lindsay, Calit 


heodor« Le 
264-05 Langston Ave 
Glen Oaks, Queens, N. Y. 


Dr. Siegfried S. Lichtblau 
City College of N.Y 

Dept. of Chem. Engineering 
139 E. Convent Ave 

New York 31, N. \ 


harle \ | kwood 
1417 So. Delaware 
San Mateo, Calit. 


Master/Set. Omer E. Mason 
7401 S. Emerald Ave. 
( hicago 21, Il 


rece rick Mullet 
W. J. Bush & Co. Pty. Ltd 
59 Wentworth Ave. 
Sydney, N.S. W., Australia 


Petsujiro Obara 

College of Agriculture 
Dept. of Agri. Chemistry 
Pokyo Univ. of Education 
Ikejiri-cho, Setagaya-ku, 


Tokyo 
James M. O'Neill 


125 FE. 3rd Street 


Brooklyn 18, N. 


Herbert Rk. Palleset 
N. Y. S. Agri. Expt. Sta 
Dept. Food Science & Tech 


Creneva, 


James Porteous 
4134 N Moroa 
Fresno, Calif 


Reg Robins mi, Ir 
6311 Alta Vista Drive 
El Cerrito, Calif 


Ralph F. Schimmel 
704 Goodwin Dr. 


Park Ridge, Ill 
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Fred J stevens 

fobin Packing Co. Ine. 
900 Maple St 
Rochester, N. ¥ 

Howard Tinkler 
807 S. Barnes St. 
Mason, Mich 

Dr. Homer W. Walker 
lowa State College 
Food Processing Bldg. 
\mes, lowa 

Lawrence S. Weitz 
1109 Meadowbrook Kd 
East Meadow, \ 
Frank H. Wright 

351 Calitorma St 


San Francisco 11, Calit 


STUDENTS 
Bansi L. Amla 
Univ. of Massachusetts 
Dept. Food Tech. 
Amherst, Mass. 


Enrique Arenas- Valenzuela 


Univ. of Massachusetts 
Food Technology Dept. 
Amherst, Mass 

Robert J \ronno 

258 Boston Ave. 
Medford, Mass. 

Jorg Augustm 

Univ. of [linots 


S. Wing Hort. Field Lab. 


rbana, Ill 


Franz Brandl 

Univ. of Massachusetts 
Food Technology Dept. 
Amherst, Mass. 


Arnold Chu 
Box 562 


Davis, Calif 


Leon M. Cohen 
159 Nichols St 
Everett 49, Mass. 


David L. Dubrow 
39 Santillane Ave. 
Coral Gables, Fla. 


Jane \ Ernest 
659 N. Chicopee St 
Fairview, Mass. 
John C. Fellers 
89 Lincoln Ave. 
Amherst, Mass. 


John R. Eitert 
157 I incoln \ve. 
Worthington, Ohio 


Mario Franzam 
Univ. of California 
Dept of Food Tech. 
Davis, Calif 


Joel L. Goldschmidt 


125 Windsor Pkwy 
Hempstead, N. Y. 
Joseph M. Golan 
712 S. Beech St 
Syracuse 10, N. Y. 
Scott | Jackson 
224 A Street 
Davis, Calif. 


Nadim Khallout 

15 Fearing St 
Amherst, Mass 
Albert W. King 
2108 Country Club Bly: 
Ames, lowa 

Pauline A. LeClair 
Cole Avenuc 
Southbridge, Mass 
Sylvia Carolyn Le« 
3331 N.W. 17th St 
Miami, Fla 

John McGowan 
65 Lawrence St 
Fitchburg, Mass 
Daniel KR. MeSweeney 
49 Victoria St 
Kevefe 51, Mass 
Davil Newman 
5628 Merrick | 
University of Miami 
Coral Gables, 
Duane Rohrer 
318 Oak St. 
Stockton, Calif 


(,ceorge Saravacos 
216 If Street 

Davi Calit 
Freddrick A. Simo 
304 Pleasant St 
Ambigrst. Mass 


Harry Snyder 
432 Street 
Davis, Calif 

Jane KE. Storey 
39 Oak Ridge Rad 


Holden, Mass 


Robert 1 Streutker 
Univ. of California 
Beckett Hall No 113 
Davis, Calit 


Charles J Swetlisen 
3920 SW. 62nd Ave 
Miami 44, Fla 


Alvin EK. Tanenheltz 
122 Englewood Ave 
Brighton, Mass 


Kiyoshi Tsuji 

Univ. of Massachusetts 
Dept. of Food Tech 
Amherst, Mass 


Stanley Turovitz 
1559 Talmadge St 
Los Angeles 27, Calit 


Kantharaj M. Urs 
Univ. of California 
Dept of Food Tech 
Davis, Calit 


Enrique Yanez-Cortes 
Univ. of Massachusetts 
ood Technology Dept 
Amherst, Mass 


John W. Zakradnik 
11 Paige St 
Amherst, Mass 


Charles Zapsalis 
423 N. Pleasant St 
Amherst, Mass 
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for fruit and vegetable growers . 
\ 
\ \ 
/ / ; P Recent greenhouse studies by scientists at Merck & Co. Inc., show 
’ ‘ off that addition of Glycerine to streptomycin sprays increases the effect 
ait of the antibiotic against bacterial blight of beans, a disease which 
costs farmers millions of dollars each year. 
; ; Researchers believe the increased effectiveness of the combined 


spray comes from Glycerine’s ability to retain moisture on leaves, and 
in so doing, to improve absorption of streptomycin by the plant. 


! Indications are that the Glycerine-streptomycin combination will 
\ f also help control other disease-causing organisms which infect leaves, 
\ Howers and stems of various fruits and vegetables. Oo 


This is only one of Glycerine’s many applications in agriculture and 
/ industry. The unique balance of properties that has won such wide ; 
* acceptance for Glycerine in the past continues to open new doors to [ 
chemical progress. In paints, foods, pharmaceuticals, packaging 
... for tomorrow’s surge of new specialties . . . in formulations and 
reactions yet unknown, nothing takes the place of Glycerine. 


| 
me 20-page booklet \ 8-page booklet on 16-page booklet on 
wy CHECK AND SEND FOR TECHNICAL DATA on Glycerine for “Federal Specifica- Glycerine properties 
product conditioning tions for Glycerine” and applications 


For your free copy of any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION + 29> Madison Ave., New York 17,N.Y. 
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Why 
di? 


It doesn't make economic sense. Particu- 

larly when déglycerides are relatively less 
- effective as emulsifiers in shortening and 
margarine than are monoglycerides. 

You get mostly monoglycerides in 
Myverol® Distilled Monoglycerides. This 
comes about through molecular distilla- 
tion, a process unique with us, which re- 
moves di- and triglycerides from reaction 
mixtures you would otherwise be buying 
) as your emulsifier. Naturally, this costs a 
little more, but the difference is more than 
made up for by the fact that you get a lot 
more emulsification per pound of emulsifier. 

You find, too, that Myverol gives you a 
‘‘cleaner’’ consumer or commercial product 
to boot. For molecular distillation pro- 
duces a monoglyceride that is without cata- 
iyst and very low in free fatty acid and 
q glycerine. 

So far so good. Now find out how little 

Myverol Distilled Monoglyceride is enough 

for the kind and degree of emulsification 
you want. We'll work with you in finding 
the answer. You get started by writing to 
: Distillation Products Industries, Rochester 
3, N. Y. Sales offices: New York, Chicago, 
and Memphis* W. M. Gillies and Company, 
Los Angeles, Portland, and San Francisco 
¢ Charles Albert Smith Limited, Montreal 


and Toronto. 


alk distillers of monoglycerides 
made from natural fats and oils 


| 274 Also... vitamins A and E 


Distillation Products Industries 
is o division of Eastman Kodak Company 
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Gerber Baby Foods $6,000 Post- 
Doctorate Fellowship (1957) 


Fhe Gerber Baby Foods Fund of Fremont, Michigan, 
a charitable foundation supported by Gerber Products 
Company, has established a Post-Doctorate Research 
Fellowship in the field of food science, to be administered 
by The Institute of Food Technologists, Inc. Winner 
of the first award was Dr. Austin C. Wagenknecht, Di 
partment of Food Science and Technology, New York 
State Agricultural Station, Corneil University, Greneva 
The Fellowship was established for the purpose of pro 


moting research in some newer phase of food technology 


\pplications are in Order for the second Gerber 
Award (1957) and any citizen of the United States o1 
Canada holding a Vh.D. degree or an equivalent 
academic degree and having the necessary qualifications 
to undertake post-doctorate studies in recognized 
educational or research institution may apply for thi 
Fellowship. The applicant must be acceptable to. the 
institution in which he plans to pursue his studies 

The Fellow will be selected by the Institute of lood 
Technologists Committee on l’ost-Doetorate .\wards 
after review of all of the applications submitted. The 
Committee will make their selection based upon thi 
candidate's ability, as judged from his previous pet 
formance and personal references, as well as their ju 
ment of the potential value of the proposed research 1 
the advancement of knowledge and human wellare 
The Committee is guided by the general policy of select 
ing awardees who are not only well qualified in then 
particular field, but are capable of evaluating the nutri 
tional aspects of their research. Although the Fellow 
ship need not be limited to nutritional research, nutri 
tional aspects should not be neglected 

The application for a Fellowship must be im letter 
form giving the customary essential personal and 
academic information with respect to the applicant 
The application and supporting papers must be sub 
mitted in duplicate 


In addition, the application should present a resear 
program stating the purpose of the research and its 
significance as well as a brief outline of the experimental 
procedure for accomplishing these objectives. 

The application must also be accompanied by a letter 
of acceptance from the Head of the Department in which 
the work will be done. 

Candidates should have at least three persons, under 
whose instruction they received their advanced degree, 
send confidential letters of support to the [.xecutive 
Secretary, Institute of Food Teclmologists. These 
letters should cover in detail the prdvious work of the 
applicant and an evaluation of his suitability to under 
take the proposed research. Address applications to the 
Ixecutive Secretary, Institute of Food Technologists, 
176 West Adams Street, Chicago 3, Ilinois. 
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Vitamin A Acetate 


Vitamin A Palmitate 


Some vitamin A we sell . 


Oil solutions of vitamin A acetate and vitamin A palmi- 
tate, sold under the trademark *‘Myvax"’ to the pharma- 
ceutical and food industries, are what keep the wheels 


turning for us 


and some we just study 


These forms of vitamin A we have made, not for money but 
for curiosity. All we have made of them has been used up 
in various experiments. However, if some chemist wants 
some, we will happily send him a collection of six reprints 
from the Journal of the American Chemical Society. From the 
papers he ought to be able to figure out how to twist vi- 
tamin A for himself into these odd geometrical isomers 
Frankly, we did not know in advance how valuable 
something like 2,6-di-cis-vitamin A would be. The main 
reason we made it was that as long as we want to be lead- 
ers in research and production of vitamin A, we couldn't 
very well afford not to, once the idea occurred to us. Even 
if for no other reason than to make sure there was none of 6-cis-Vitamin A 
it in our product 
That's our attitude toward vitamin A. If you would like 
to do business with us, write Distillation Products Indus- 
tries, Rochester 3, N. Y. Sales offices: New York, ¢ hicago, 
and Memphis ¢ W. M. Gillies and Company, Los Angeles, 
Portland, and San Francisco ¢ Charles Albert Smith 
Limited, Montreal and Toronto. 


2,6-di-cis-Vitamin A 


leaders in research and production of vitamins A and E ' 
| 
@ Also... distilled monoglycerides All illustrations are 15 
ho] ... some 3500 Eastman Organic of crystals | 
Chemicals for science and industry vitamin A esters and isomers. , 


Distillation Products Industries is « diviion of Eastman Kodak Company 
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history-making 


advance poultry processing 
and 


| AC RO N IZ E prolongs poultry freshness from your plant... to the retailer.. to the consumer! 
i. | A C R 0 N I Z E does not change processing routine! 
ACRON IZE expands your market, brings profitable new business to you! 
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The big news in poultry is ACRONIzE! This 
amazing new product retards the growth of 
bacteria that cause poultry to lose freshness. It 
was developed after long testing by American 
Cyanamid Company, one of the world’s major 


chemical and pharmaceutical firms. 


THINK WHAT THIS MEANS! Now you can 
ship farther, and retailers can order more of 
your poultry for weekends and holidays with 
confidence that it will remain fresh much longer. 
ACRONIZE is just what your customers have 


been waiting for! 


NO “EXTRAS” TO BUY! You'll be amazed 
at the simplicity of the ACRONIZE Process. You 
follow your regular routine; just add a pre- 


measured packet of powdered ACRONIZE to the 
water in the chill tank. That's all! After chilling, 
birds are completely processed, and bacterial 


growth is retarded! 


NATIONAL ADVERTISING & PUBLICITY! 
ACRONIZE will be featured in newspapers and 
magazines, on TV and radio—to inform 
America’s shoppers about this new standard 
of poultry freshness. Women will be asking 
retailers about it; retailers will be asking you 


about it. 


GET THE WHOLE STORY NOW! Let onc 
of our representatives show you why ACRONIZE 
really is **... a history-making advance in poul- 
try processing and distribution!’’ For further 
information contact: 


AMERICAN Ganamid company Fine Chemicals Division » 30 Rockefeller Plaza, New York 20, N.Y. 


#ACRONIZE and ACRONIZED are trade-marks of American Cyanamid Company 


the freshest 
poultry is 


ACRONIZED! 
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Selected Abstracts’ 
ANALYTICAL METHODS 


A comparative study of some methods of determining salicylic 
acid in blood serum. 
SarBezat, G. Anal. Chim. Acta, 13, 83-8 (1955). 


If one deproteinizes blood serum by Na tungstate and H.SO, 
the excess tungstate impedes the formation of the colorless com- 
plex of salicylic acid with the Fe. One can use this method if 
sufficient concn. of Fe is present to eliminate all tungstate. The 
most satisfactory method consists of extg. the salicylic acid by 
dichloroethylene and bringing it into aq. soln. by means of a 


ferric soln. 


Vegetable oils. IV. A new method of determining the com- 
ponent acids of oils containing epoxy- and/or hydroxy- 
acids. 

SHARUCHA, K. E., anp Gunstone, F. J. Sci. Food Agr., 6, 
373-80 (1955) 

A new method of detg. the component acids of oils contg 
epoxy- and/or hydroxy-acids is described and applied to the seed 
oils of Veronia anthelmintica and Strophanthus hispidus conte 
12: 13-epoxyoctadec-9-enoic (74%) and 9-hydroxyoctadec-12 
enoic acid (15% ) respectively. Some new derivs. of this latter 
acid are reported and th pe riodate method of detg. a glycols 1s 
criticized 
The determination of acrolein in the presence of other alde- 

hydes. 

Van Sanor, W. A.. Graut, R. J.. Roperts, W. J. /nd 
Hygiene, 32, 221-4 (1955 

\ polarographic analysis of acrolein adsorbed on silica gel 
was presented. The method is specific for acrolein, and the com 
mon aldehydes do not interfere \Vhat would be a fairly simple 
analysis is complicated by the necessity for using air-free condi 
tions because of the high volatility of acrolein 


Determination of sodium carboxymethylcellulose. 

C. ann Maper, W. J. J. dm. Pharm 
Iss 44, 533-5 (1955) 

\ method for the detn. of Na carboxymethyleellulose in anti 
repns. The Cu salt of carboxymethyleellulose is pptd 
lyzed for carboxymethyleellulose colorimetrically using 
halenediol. Possible use of this method in quant. detn 


biotic p 
and ana 
27 napht 


of carboxvmethvleellulose is suggested. 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Observations on the specificity of yeast iso-amylase. 

Manners, D. anp Kunin, M. Chemistry & Industry, 30 
OSU (1955 

Details are given for the isolation of iso-amylase. The 
enzyme catalyzes the hydrolysis ota proportion of 1:6 linkages 
in glycogen, 8-dextrin and malto-dextrin. 
Further studies on the purification of prostatic acid phos- 

phatase. 
Lonvon, M., Sommer, A., ano Hupson, P. J. Biol. Chem., 


216, 81-95, September (1955) 


\ new method of purifying the prostatic acid phosphatase 
was presented. Fullers’ earth was used for purifying the enzyme 
Ihe process was made feasible by protecting the enzyme with a 
non-ionic surface-active agent. The ion exchange properties of 
the enzyme are presented. A highly purified product was ob- 


tained by chromatography 


* These Selected Abstracts are made available to Foop Tecunotocy 

through the cooperation of Dr. H. A. Campbell and the General Foods Cor 

poration of White Plains, N. Y. The abbreviations found in these abstracts 
are similar to those used by Chemical Abstracts 
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Kinetics of protein denaturation. 
Straurr, J.. AND Aolloid-Z., 143, 1-21 (1955) 


Heat denaturation of 3-lactoglobulin was studied by means of 
light scattering. The authors recognize four periods im this 
process of heat denaturation. 


Glucose as a precursor of amino acids in the intact dairy cow. 

Brack, A. L., M., Baxter, C. F. Biochim 
et Biophys. Acta., 17, 346-53 (1955). 

A lactating dairy cow was injected intravenously with 
millicuries of uniformly C-labeled glucose. The specific activity 
was detd. for plasma glucose and for amino acids of casem dut 
ing the subsequent 34 hrs. and these data were used to evaluate 
glucose as a precursor of amino acids. Glucose C was trans 
ferred most rapidly and in largest amt. to the three carbon amino 
acids, alanine and serine. Calcns. indicated that 25% of alanine 
and serine, 10% of aspartic and glutamic acids, and 7% of gly 
cine was derived from plasma glucose. Proposed pathways for 
the transfer of C from glucose to the amino acids are discussed 
The amt. of glucose C transferred to the amino acids via the 


plasma COs pool was evaluated 


Relations between the molecular structure and the inhibition 
power of the nitro and halophenols. 

De Dexen, R. H. Biochim. et Biophys., -leta, 17, 494-502 
(1955) 

Che inhibition of the phosphorylations and the fermentatior 
of yeast resulting from the action of numerous nitro-and halo 
phenols was measured. The relations existing between mol. 
structure and biol. activity are outlined. The inhibition power ts 
a function of the mobility of the proton; a low pk is favorable, 
whereas chelation with a ring substituent in ortho position 
weakens the inhibitory activity. Two other factors act on the 
penetration of the mol. into the cell: a low extracellular pH is 
favorable, since the phenols penetrate as undissociated mols il 
a high liposolubility of the derivate also facilitates its pen 
tration. The measured inhibition is the resultant of these factors 


A note on the effect of aureomycin on the response of the rat 
to vitamin D. 

Murray, T. Camppert, J. A. Can. J. Biochem 
Biophys., 33, 797-9 (1955) 

The response of rachitic rats to doses of vitamin D, as 
measured by the line test, was increased by the addn. of aureo 
mycin to the rachitogenic dict. The wt. gain of these animals was 
also increased by the antibiotic. In the absence of vitamin D 
aureomycin had no effect on either calcification or wt. gain 


MICROBIOLOGY 


Supplementation of media with yeast culture for counting an- 

aerobic spores. 

ApAms, A. T., anp Ayres, J. ¢ ippl. Microbiol., 3, 226-30 
(1955) 

Media supplemented with culture of Saccharomyces cer 
visiae showed marked reduction in spore germination lag 


Studies on growth and toxin production of Clostridium botulli- 
num in a precooked frozen food. I. Some factors affect- 
ing growth and toxin production. 

Sacen, M. A., ANd Orpar, Z. J. Food Research, 20, 332-9 
(1955). 

“Chicken a la king” incubated at 86° F. showed toxin in some 
samples which received no inoculum with spores indicating th« 
possibility of a botulinum hazard when precooked frozen foods 
are mishandled. No toxin was formed during freezing or thaw 
ing in samples stored at 50° F 


Some nutritional aspects of bacterial recovery from ionizing 
radiations. 
STapLeTon, G. E., Sparra, A. J.. AND A 
Bacteriol., 70, 7-14 (1955) 


(Continued on page 18) 
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SELECTED ABSTRACTS 
(Continued from page 16) 


The B/r strain of Escherichia coli grown on a complet: 
medium such as nutrient broth showed radiation induced require 
ments for nutritional factors. Some evidence was presented 
which indicates that the bacteria showing the nutritional re 
quirements are not stable auxotrophic mutants. A chemically 
defined medium was developed which will substitute for natural 
materials in bringing about recovery. The data suggest that th 
recovery process investigated is related to the synthesis of new 
enzymes in the irradiated cell. 


The action of subtilin on heated bacterial spores. 
Micuener, H. D. J. Bacteriol., 70, 192-200 (1955). 


During short heat treatments at 85° C. or 100° C., spores of 
11 out of 14 strains of bacteria tested were more sensitive to a 
combination of subtilin and heat than to heat alone. Heated 
spores of Bacillus subtilus strain 9524 retained increased sub 
tilin sensitivity for at least 22 days. Unheated spores were les- 
sensitive to subtilin than heated ones. The effect of subtilin 
increased with conen. in the range of 2 to 20 p.p.m. Spores 
which were incubated with subtilin under conditions which arc 
unfavorable to germination (absence of nutrients, temp. tov 
high) frequently survived and could be detected by plating. 
Under conditions favorable to germination, spores of B. subtilis 
did not survive incubation with subtilin. Subtilin is adsorbed on 
ungerminated spores, but the spores are not affected by it until 
they are placed in an environment which causes them to germi 


nate. 


A modified selenite brilliant-green medium for the isolation of 
Salmonella from egg products. 

Osporne, W. W., ano Stokes, J. L. lpplied Microbiol., 3 
295-9 (1955). 

The selectivity of selenite brilliant-green medium for the 
isolation of Salmonella is decreased by egg products. This 
modified sulfapyridine enrichment broth is sufficiently selective 
and sensitive to permit isolation of Salmonella, even when only 
one viable cell is present in 100 g. of com. naturally contaminated 
dried egg. The addn. of 0.1% sulfapyridine to brilliant-green 
agar enhances its selectivity for Salmonella. 


The sterilization of carbohydrates with liquid ethylene oxide 
for microbiological fermentation tests. 

Juper, L. F.. ann Petczar, M. J. Applied Microbtol., 3 
292-4 (1955). 

Carbohydrates routinely employed for bacteriological fer 
mentation tests can be conveniently and effectively sterilized by 
liquid ethylene oxide. No deleterious effect on the carbohydrates 
could be detected by microbiological or chem. tests. This method 
of sterilization provides results comparable to those obtained 
with filter-sterilized sugars and has the advantage of simplicity 
of periormance 


Direct antagonism in mixed bacterial populations. 

Cuaruton, G. J. Bacteriol., 70, 56-9 (1955). 

The mechanism of direct antagonism in mixed bacterial 
populations was examd., and it was found that inhibition of 
growth does not arise as a result of direct contact between or- 
ganisms nor is it caused by the production of an antibiotic sub 
stance. Evidence is presented to show that the antagonism is 
due to competition for gaseous nutrients in the medium 


NUTRITION 


Importance of amino acid balance in nutrition. 

Ecvenjem, ©. A., ano Harper, A. E. J. Am. Med. Assoc., 
158, 655 (1955). 

Comments on the importance of amino acid balance in nutri- 
tion and some observations on the types of amino acid imbalance 
which may be encountered 
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The amino acid requirements of man. X. The lysine require 
ment. 

Rosr, W. C., Borman, A., Coon, M. J.. AND Lampert, G. F. 
J. Biol. Chem., 214, 579-87 (1955). 

Six expts. have been conducted upon normal young men tor 
the purpose of establishing their minimal L-lysine requirements 
as measured by the N balance technic. Results show that the 
subjects required from 0.4 to 0.8 gm. of this amino acid per day 
In accordance with the practice followed in similgr investigations 
involving other amino acids, it is proposed @iat the highest 
observed value, or 0.8 gm., be designated tentagvely as the mini 
mal daily L-lysine requirement of man. 


The biological value of oils and fats. I. Growth and food in 
take on feeding with natural oils and fats. 

THomasson, H. J. J. Nutrition, 56, 455-67 (1955) 

In 6-week feeding expts. with rats the behavior of 20) o1l- 
and fats was investigated, each of them being administered i 
7 ditferent dosages from 10 to a max. of 73 Cal. %. The various 
oils and fats showed differences in) growth-promoting effect 
Nevertheless, the food-efficiency seemed to have constant 
value and to be independent of the type of fat used. Only shea 
butter and palm oil were exceptions to this rule. As an explana 
tion of the differences observed the presence of growth-inhibiting 
substances is suggested. Such substances need not be considered 
is harmful, but may possibly even exert a favorable influenc: 
judging from the data on longevity. 


The biological value of oils and fats. II. The growth-retarding 
substance in rapeseed oil. 

Tuomasson, H. J.. ann J. J. Nutrition, 356 
469-75 (1955). 

Comparison of the growth-promoting effect of nasturtium 
seed oil, contg. 86% of erucic acid, with that of rapeseed oil 
(about 50% erucic acid), as well as detn. of the effect of eruci« 
acid on growth, or of fat mixts. contg. tri-erucin, has shown that 
the unfavorable growth obtained with rapeseed oil must be 
ascribed to the erucic-acid content of this oil 


The influence of dietary fat on thiamine loss from the body. 

Hort, L. ann SynperMAN, S. FE. J. Nutrition, 56, 495 
500 (1955). 

Studies carried out in human infants revealed that the substi 
tution of carbohydrate for fat in the dict resulted im a diminished 
output of thiamine in the urine. This is interpreted as indicating 
an increased demand for thiamine in metabolic reactions 


Relation of dietary fat level to fatty livers in several strains 


of mice. 
Fenton, P. F., Dowtinc, M.. Mersuon, J. J. Nat 
Cancer Inst., 15, 429-32 (1955); Nutrition Abstr. & Revs., 25 


No. 3844 (1955). 

Groups of weanling male mice of 5 strains were ted for 4 to 
7 mos. on a high-fat diet contg. maize oil 5% and Crisco 45% 
The mice of 4 of the strains developed fatty livers on the diet 
with 50% fat. One strain of mice could not be made obese and 
did not develop fatty livers. 


Lysine and cariogenicity of two experimental rat diets. 
F. J.. ann Fork, F. E. Science, 122, 557-8 (1955) 
Lysine supplementation of heat-processed cereal foods ard 

dry autoclaved skim-milk powder inhibited the formation ot 

smooth surface rat caries produced by these diets. 


Lysine and methionine supplementation of all-vegetable diets 
for human adults. 
Hecstep, D. M., Trutsox, M. F., ano Wuirr, H. Ss. J 
Nutrition, 56, 555-75 (1955). 
N intake and excretion data for young adult subjects consum 
ing all-vegetable diets with and without supplements of lysine and 
methionine are presented. The essential amino acids of the diet 


(Continued on page 20) 
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were detd. Proteins of fruits and vegetables which are usually 
not considered to be of importance in protein nutrition may be 
an important supplement to the cereal proteins. 


Serum lipid and fat tolerance studies in normal, obese and ath- 
erosclerotic subjects. 

Pomeranze, J., Bernriecp, W. H., anp Cuessin, M. Circula- 
tion, 10, 742-6 (1954); Nutrition Abstr. & Revs., 25, No. 2267 
(1955). 

A fat tolerance test was made on 5 men with normal serum 
lipid values, 4 with abnormal serum lipid values, 6 men over 70 
years old with clinically established atherosclerosis, 10 moder- 
ately obese and 11 extremely obese subjects. Blood fat after the 
test meal rose and remained high in obese and atherosclerotic 
subjects and in those with abnormally high blood cholesterol 
values. In the last and in those with atherosclerosis, restriction 
of fat resulted in marked improvement of fat tolerance; a simi- 
lar improvement followed reduction in weight of extremely 
obese subjects. 


Experiments with intermittent feeding of protein to rats. 

Geicer, E., Rawi, |. E.. ano THomas, H. V. J. Nutrition, 
56, 273-83 (1955). 

Expts. with rats on low-caloric intake show that periodic feed- 
ing of the protein fraction does not improve the utilization. The 
rate of growth on such intermittent feeding is lower, even 
though the total protein intake for the 8-day period is the same 
as in the control expts. in which the protein quota was fed in 
equally divided daily doses. Short-term protein restriction in 
rats does not seem to create a specific protein hunger which 
would “instinctively” increase the protein intake when protein- 
rich diets are made available. The expts. support the view that 
growth and maintenance are at an optimum when the rate of 
protein intake closely parallels the growth and maintenance re- 
quirements of the body. 


Factors affecting calcium absorption by adults. 

Brine, C. L., ano Jounston, F. A. J. dm. Dietet. Assoc., 31, 
883-8 (1955). 

Among the factors reviewed, only protein and vitamin D 
improved Ca absorption. Several factors reduce the amt. of Ca 
absorbed from the diet. Phytates have this action if the diet is 
high in phytates and low in Ca. Oxalates interfere with absorp- 
tion but only to a minor extent. The amt. of phosphate and of 
fat in the diet were found to have no effect on Ca absorption. 


Satiety values of isocaloric diets for reducing. 

Fryer, J. H., Moore, N. S., WittiaMms, H. H., anp Youn, 
ts M. J. Am. Dietet. 4 1ssoc., a 868-75 (1955). 

Twelve overweight subjects were fed isocaloric reducing 
diets in which the proportions of carbohydrate, fat, and protein 
were varied. After a 3-wk. adaptation period to each diet, capil- 
lary and venous blood samples were obtained. There was a 
marked reduction in the satiety value of the diets contg. the 
lower protein components. No correlation was found between 
the capillary, venous, or A-glucose levels and satiety values of 
the diets used. No confirmation was obtained for the “glucostatic 
theory” uf appetite regulation. It is suggested that the humoral 
mechanism controlling the appetite may depend on levels of indi- 
vidual metabolites or the over-all state of equil. on the “final 
common pathway” of metabolism. 


Foods that do not nourish. 

Mito.to, M. J. Am. Med. Assoc., 159, 396 (1955). 

The antagonism between invertin and glucose or fructose is 
known, also that carbohydrates antagonize the action of vitamin 
B,. Rancid fats can oxidize and destroy vitamin A, and an ex- 
cess of fats decreases the antirachitic activity of a food. There 
are foods whose excess content of one or more vitamins can 


20 


induce the deficiency of another vitamin and produce signs ot 
hypovitaminosis or avitaminosis 


PHARMACOLOGY AND TOXICOLOGY 


The toxicity of individual essential amino acids and their di- 
astereomers in rats and the effect on blood sugar levels. 
Arch. Biochem. Biophys., 58, 253-4 (1955). 
The toxicity of the L- and p- forms of the 10 essential amino 
acids and of 2 diastereomers in rats was detd. Data on the | 
forms of the amino acids are given 


PHYSIOLOGY AND MEDICINE 


The physiological effects of lactose. 
Duncan, D. L. Nutrition Abstr. <> Kevs., 25, 308-20 (1955 
A review. Discussed are lactose in the digestive tract, lactos« 
in the body, the relation of lactose to Ca metabolism, lactose in 
infant feeding and its effects on the intestinal flora, and effect- 
of an excess of lactose. 


FOOD AND FOOD TECHNOLOGY 
COCOA AND COCOA PRODUCTS 


Soluble carbohydrates of cocoa beans. 

TuHarer, H. Naturwissenschaften, 41, 432 (1954); Nutr 
tion Abstr. & Revs., 25, No. 1823 (1955) 

Paper chromatography of exts. of Arriba cocoa revealed the 
presence of 2 carbohydrates in addn. to glucose, fructose and 
sucrose, one a trisaccharide, the other probably a tetrasaccharidc 
It is suggested that these are raffinose and stachyose. Traces oi 
a pentose and a methylpentose were also detected. The same car 
bohydrates were also found in a sample of cracked beans from 
Accra, as well as another carbohydrate, possibly a trifructos« 
anhydride. The Arriba sample contained much giucose but 
vardly any fructose and the Accra one very little of either 
Further studies are in progress. 


COFFEE AND TEA 


The role of temperature in tea brewing. , 

Punnett, P. W. Tea & Coffee Trade J., 109, 73-4, Septem 
ber (1955). 

Chem. analyses and cup testing prove that brewing temp. 01 
180° represents dividing line between flavorful and dull tea 


Autoxidation of catechin. 
Hatuway, D. E., anp Seakins, J. Nature, 176, 218 (1955) 
A mechanism is proposed for the autoxidation of catechin to 
a polymer catechin tannin. 


DEHYDRATED AND FROZEN FOODS 


The vacuum contact-plate dehydration of foodstuffs. 

Goopinc, E. G. B., anp Rowre, E. Sci. Food Aar., 
427-33 (1955). 

The conventional hot-air drying and the vacuum contact 
plate drying methods are described and compared. The latter 
yields better dried products than the former, both in appearance 
and palatability of the reconstituted, cooked material, and ther¢ 
is some evidence that the storage properties are also improved. 
Relevant factors are the absence of oxygen and the milder heat 
treatment of the foodstuff during vacuum contact-plate dehy 
dration. 


FATS AND OILS 


Nutritive value of heated vegetable oils. 
Raju, N. V., ano Rayacopatan, R. Nature, 176, 613-4 
(1955). 
(Continued on page 24) 
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improving the life of fiavors and guaranteeing freshness in each 


delivery. 


a Through the years ALVA has developed procedures for handling 
fresh fruit which assure 100% purity. 
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Heated oils were shown to be poorly absorbed, to produce 
cancerous tumors and to cause paralysis resembling that due to 
vitamin E deficiency. Thermal polymerization was found to 
develop toxic products responsible for growth depression. 


GELATIN AND GUMS 


Immunochemical comparisons of various gelatins and their 
derivatives. 
Maurer, P. H. -irch. Biochem. Biophys., 58, 205-13 (1955). 


It was demonstrated that there is little immunochem. differ- 
ence among the various gelatins derived from mammals and fish. 
In contrast, isinglass and sponge “gelatin” did not behave as 
gelatin. Results of the immunochem. behavior of the various 
gelatin derivs. would seem to indicate that neither the amino 
nor carboxyl groups of the gelatin mol. are responsible for the 
serological specificity of the mol. 


Extraction of collagen from tissues. 

Fitcu, S. M., Harkness, M., AND Harkness, R. Nature, 
176, 163 (1955). 

The use of trichloroacetic acid to ext. collagen from tissues 
is outlined. 


Ionotropic gels of polyuronic acids. 

Turece, H., ann Anpersen, G. Kollotd Z., 143, 21-31 
(1955). 

Comparisons between ionotropic and biological gel structures 
reveal no basic differences in structure or behavior. Alginic acid 
can be located in tissue because it shows double refraction. In 
analogy to pectic substances of higher plants it is found in the 
middle lamella and the primary membranes of the phaeophyceae. 
Nucleic acid gels were obtained at as low as 0.07% concns. in 
the presence of 0.3 molar divalent ions. 


LEGISLATION 


Chemical additives and the federal food, drug, and cosmetic 
act. 

Larrick, G. P. Food, Drug Cosmetic Law Repts., 10, 432-40 
(1955). 

The Commissioner of food and drugs, addressing the annual 
meeting of the Institute of Food Technologists, at Columbus, 
Ohio, on June 14, said that consideration of any additive must 
take into account the total intake of the additive and related 
substances from all sources. 


MILK AND MILK PRODUCTS 


The effect on flavor of using substitute fats in dry whole milk. 
Heratp, C. T., anon Patton, S. J. Dairy Sci., 38, 640-4 
(1955). 


Vacuum packed dry milk made with coconut oil had good 
flavor after 6 mos. storage at rm. temp. Cottonseed, soybean 
and peanut oils and lard used in place of milk fat give samples 
with poor flavor (oxidized). Dry whole milk develops during 
storage a stale flavor different from an oxidized flavor. 


POTATOES 


Flavor tests on potatoes grown in soil where lindane was ap- 
plied to cucumbers. 
Kirkpatrick, M. E., Linton, G. S., Mountyoy, B. M., 
AND Acpricut, C. W. 4m. Potato J., 32, 259-64 (1955). 
Foliage applications of lindane may be a potential source of 
off-flavor both in current seasons crop and to those subsequently 
grown with the same treatment. 
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SUGARS AND SIRUPS 


Brighter carbohydrates. 
British Patent 733,860. food Manufacture, 30, 351-4 (1955) 
Addition of a blue fluorescing substance to whiten carbo 
hydrates is discussed. The materials are similar in function to 
“optical bleaches” used in soaps. They are coumarin derivs. said 
to be non-toxic at 0.001-0.5% by wt. of flour, sugar, ete. Compn 
examples include 7-ethylamino-coumarin 


PHYSICAL RESEARCH 


The hydrogen bond. 

Warp, A. G. Brit. Gelatine Glue Research Assoc. Abstr., 6 
1-10, May (1955). 

A literature review of the H bond is presented with par 
ticular reference to H bonding in aq. and ale. soln. Also dis 
cussed is the role of H bonds in proteins 


Charge and stability of colloids. 

Cuartreryt, A. C.. ann Tewart, Aollotd Z., 143, 32-5 
(1955) 

Effect of non-electrolytes like methyl alcohol, ethyl, n-propy! 
n-butyl, n-hexyl alcohols, glucose, sucrose, urea, starch and iso 
electric gelatin on negatively charged selenium oxide sol. was 
studied by Spekker absorptiometer in presence of BaCl. as 
coagulating electrolyte. It was observed that the substances 
studied generally stabilize the sol. except ethyl alcohol in all 
conens., methyl and n-propyl alcohols in high conens. which 
have been found to sensitize it. It was found that dielectric con 
stant does not explain completely the phenomenon of sensitiza 
tion and protection. 


Rheological aspects of water-in-oil emulsions. 

SHerMan, P. Mfg. Chemist, 26, 306-10 (1955). 

This article is concerned with water-in-oil emulsions which 
above a certain limit of conen., exhibit an increase in viscosity 
and plasticity and an alteration in flow properties. The factors 
which influence the viscosity, yield value and stability of emul 
sions exhibiting plasticity are considered 


ORGANIC CHEMISTRY 


Aldolization, ketolization, and crotonization: catalysis with 
anion-exchangers. 

AusterwelL, G. V., anp R. J. Appl. Chem., 5, 
213-15 (1955). 

The aldolization of aldehydes, catalyzed by anionic ex 
changers, can be extended to a similar reaction in which alde 
hydes react with ketones. By using strongly basic anion 
exchangers the reaction proceeds a step further in the condensa 
tion process through loss of H-O to give olefinic aldehydes by 
crotonization. 


MISCELLANEOUS INFORMATION 


Technic for preparing hand-drawn lantern slides. 

FarruHaut, A. J. Chem. Educ., 32, 435 (195. 

There are available materials for making slides called type 
writer slides, using transparent plastic sheets and (C-paper 
Ordinarily the ink will not adhere to the plastic film (e.g., poly 
styrene). To overcome this difficulty, it is recommended to 
swab the sheet with alc. contg. 2% acetone: Erasures may be 
made and various colored inks employed to emphasize particular 
features. 


Information transfer in the living <ell. 

Gamow, G. Sci. American, 193, 70-9 (1955). 

By comparing components of genetic material to playing card 
suits, the author suggests how cells store their identities in the 
form of chem. codes which they use to build replicas of them- 
selves. 
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Dehydrated Pork Studies: Removal of Glucose by 
Glucose-oxidase Enzyme“” 


kK. L. HENRICKSON, D. E. BRADY, C. W. GEHRKE,* R. F. BROOKS 


lood Processing Laboratories, Missouri Agricultural Experiment Stat Columbia 


(Manuscript received March 21, 1955 


Glucose-oxidase enzyme was used with food grade 
hydrogen peroxide to prepare dehydrated pork of re- 
duced glucose content. The available glucose was 
oxidized to gluconic acid. Meat particles of a % inch 
grind were best suited for this type of reaction and 
yielded a finished product with an extended shelf life. 
Four milliliters of liquid enzyme and 5 ml. of peroxide 
(30%) were added to each 1000 g. of meat. The opti- 
mum reaction time was 4 hours at 13°C. (55° F.). 
Reacting the meat more than 4 hours with the enzyme 
did not improve its shelf life. Nearly 25% more of 
the glucose was converted to gluconic acid when cooked 
pork was reacted with the enzyme as compared to that 
which was uncooked. The taste panel found the en- 
zyme-treated meat superior to the control. 


Dehydrated foodstuffs are subject to discoloration and 
loss of flavor during high temperature storage. This 
condition results from a reaction between amino and 
free aldehyde groups, Hodge (6). In meat, glucose 
or its breakdown produc ts are the sources of free acting 
aldehyde groups. Control of browning in eggs has been 
achieved by removing these reducing groups. Accord- 
ing to Hawthorne and Brooks (4), egg albumen con- 
tains 0.5% glucose. lean muscle tissue contains traces 
of sugar (glucose) and glycogen, Bull (2). Winton 
(11) pointed out that the sugar and glycogen levels in 
muscles at the time of slaughter were dependent on the 
metabolic condition of the animal. He further stated 
that the dextrose content of beef muscle varied from 0.01 
to 0.25% ; whereas, in horse meat it varied from 0.14 
to 0.42%. According to Williams (10), reducing sub- 
stances in fish varied with the species, i.e. 0.04% for 
smelt and 5.16% for salmon 

In previous work (5) it has been shown that fresh 
lean pork contained less than 0.2% glucose. Further- 
more, Saccharomyces cerevisiae, metabolizing in the 
presence of raw and cooked meat, reduced the glucose 


* Presented before the Fifteenth Annual Meeting of the Insti- 
tute of Food Technologists, Columbus, Ohio, June 14, 1955. 

Journal Series Paper No. 1509, approved by the Director of 
the Missouri Agricultural Experiment Station. 

This paper reports research sponsored by the Quartermaster 
Food and Container Institute for the Armed Forces and has been 
assigned No. 538, in the series of papers: approved for publica- 
tion. The views or conclusions contained in the report are those 
of the authors. They are not to be construed as necessarily 
reflecting the views or endorsement of the Department of De- 
fense. These data were taken, in part, from a thesis presented 
by Robert L. Henrickson to the Graduate School, University of 
Missouri in partial fulfillment of the requirements for the Ph.D. 
degree, 1954. 

* Professor of Animai Husbandry. 
* Professor of Agricultural Chemistry. 
* Associate Professor of Botany. 


content 50 and 75%, respectively. The size of the meat 
particle was found to influence the amount of glucose 
removed. Also, the quantity of glucose removed was 
some function of its rate of release from the meat fibers. 
Particles of 4g inch grind were the most satisfactory for 
yeast fermentation when based on the quantity of 
glucose removed, product texture, color, and flavor. 


In 1953, Carlin and Ayres (3) reported that a glucose 
oxidase-catalase enzyme system could be used to remove 
glucose from egg white prior to drying. Scott (8) re- 
ported, that yolk and whole egg can be desugared by 
means of this enzyme system, and Baldwin et al. (1) 
stated, that this method has been successfully used in 
commercial operations. Snyder (9) recommended, that . 
3 pounds of liquid enzyme be used to desugar 1,000 
pounds of yolk or whole eggs. The time required to 
reduce effectively the glucose level was 3! hours at a 
contact temperature of 38° C. (100° F.). 

Che principal objective of this investigation was to 
determine the optimum conditions for the removal of 
glucose from pork by glucose oxidase-catalase, and thus 
improve the shelf life of dehydrated pork. 


EXPERIMENTAL 


Two hundred and fifty pounds of lean meat were prepared 
from fresh hams by removing the skin, fat, and benes. The 
iean (95%) was ground through a % inch plate then reground 
through the '% inch plate, packaged in Marathon Tite and held 
at 18° C. (0° F.) until used. Two thousand gram lots were used 
for each treatment and dehydration. 

\ liquid preparation of glucose oxidase and catalase was used 
to convert the glucose to gluconic acid. This enzyme prepara- 
tion * contained 180 units per ml., and was a clear, stable, amber 
solution readily miscible with water. One unit of enzyme is 
defined by Sarett (7) as that amount which will cause an oxygen 
uptake of 10 cu. mm. per minute 

The quantity of enzyme used for each treatment was diluted 
to 100 ml. with distilled water. This larger volume of dilute 
enzyme solution was then uniformly mixed with the ground pork 
while being added from a buret during the reaction period. The 
temperature during the reaction time was maintained at 13° C. 
(55° F.). Five ml. of 30% hydrogen peroxide were used per 
100 g. of meat. The hydrogen peroxide was diluted 100 ml. to 
secure a more uniform distribution throughout the meat. 
Approximately 25% of the peroxide was added during the first 
5 to 10 minutes and the remainder added drop by drop in order 
to compensate for the oxygen loss 

The treatments were as follows: (a) Control: the meat was 
ground through a inch plate, cooked in a steam jacketed 
kettle, then ground through a % inch plate, and dehydrated. 
(b) Raw meat of '% inch grind was made into a slurry with 
distilled water, treated with various amounts of enzyme per 
1000 g. of meat for different time intervals at 13°C. (55° F.), 


* Enzyme supplied by the Takamine Laboratories Inc., Clif- 
ton, New Jersey. 
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followed by cooking, and dehydration. (c) Meat particles ('% 
inch) were cooked sufficiently to coagulate the proteins, made 
into a slurry with water, treated with 4 ml. of enzyme per 1000 g. 
of meat for 6 hours at 13° C. (55° F.), followed by cooking as 
in treatment (a) and (b), and then dehydrated. (d) Raw meat 
of \% inch grind was made into a slurry with distilled water, 
treated with 4 ml. of enzyme per 1000 g. of meat for 6 hours 
at 13° C. (55° F.), followed by cooking, then reground and de- 
hydrated. The meat slurry was mechanically agitated through- 
out the enzyme treatment period. When raw meat was used, it 
was noted that pieces of fat and lean would cling to the stirring 
paddles and reduce the effectiveness of mixing. 

The enzyme treated and control pork were cooked to drive 
off the excess moisture and then vacuum dried. Two-hundred 
gram samples of the cooked meat were placed in aluminum trays 
(5x4x2 in.), and dehydrated at 65°C. (149° F.) under 26 
inches of vacuum for periods up to 12 hours. The moisture con- 
tent was reduced to 4% or less during drying. A portion of each 
dried sample was scored by the taste panel. The remainder was 
vacuum-packed in glass jars, stored at 49°C. (120° F.) for 2 
months, then rescored. 

The method used for determining the glucose content has 
been previously reported (5) 


RESULTS AND DISCUSSION 

Data in Tables 1, 2, and 3 refer to meat prepared as 
in treatment a and b, while data in Table 4 refer to each 
treatment. 

The taste panel evaluation of the glucose oxidase- 
catalase enzyme treated pork is given in Table 1. When 
6 ml. of enzyme per 1000 g. of meat were used, a medici- 
nal flavor was detected in the unstored dehydrated pork. 
However, this same flavor was not detected after 2 
months’ storage at 120° F. The most palatable stored 
product was obtained with 4+ ml. of liquid enzyme per 
1000 g. of meat. This amount of enzyme converted 53% 
of the available glucose to gluconic acid, and the product 
browned only slightly during storage. From the stand- 
point. of glucose removal and product desirability, there 


TABLE 1 
Taste panel evaluation and glucose content of 


Enzyme ml./1000 ¢ Br Glucose 
of meat Unstored | Stored percent 

— 

Contre 6.8 2.7 | 0.190 

5 6.6 3.1 0.12 

1.0 6.5 1.6 0.118 
| 

2 t 4.2 | 0.099 

40 6.0 | 6.3 0.091 

6.0 5.8 6.1 | 

1 Mean value for browning determined by five judges A score of 
indicated the most palatable sample and the least amount of brown flavor 
Meat particles were ‘% inch grind The reaction period for each added 


enzyme level was 6 hours at 1 ( 


was no advantage in using larger amounts of enzyme 
(6 to 8 ml.). With lesser amounts (1 to 2 ml.), the 
product browned more during storage due to the higher 
glucose content. The quantity of glucose removed from 
the ground pork was influenced by the meat particle size, 
amount of enzyme, reaction time, and the available 
oxygen. With meat particles of 's inch grind, the 
glucose content was reduced from 35 to 54%, depending 
on the enzyme concentration used. 

It will be noted from Table 2 that when 4 ml. of 
enzyme were added to 1000 g. of meat, that most of the 
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glucose was oxidized during the first 2 hours of the 


reaction period. A small additional amount of glucos¢ 
was removed by allowing the enzyme to react for 4 
hours. Reacting the meat and enzyme for 6 hours im 
proved the flavor characteristics, but the glucose content 


TABLE 2 


Effect of the reaction period on the oxidation of glucose and 
palatability of stored and unstored dehydrated pork 


srowning score ! 
Reaction period Browning score G 
he s . nt 
Unstored Stored 
Control 1.8 
5 8 
| 4 ‘ 
5 94 
$1 6.2 | y 91 
6 6.4 91>. 00€ 
‘Samples stored at 120° F. for months. A score of 7 was the t 
lesirable 
2 Mean value and standard error of the mean for unstored meat 
ticles of ' inch grind The enzyme level tor each reaction 
4 ml. per 1000 g. of meat at a temperature of | ( 


remained unchanged. The dehydrated pork which was 
treated for + hours with 4 ml. of enzyme and then storec , 
was superior in flavor, texture, and appearance con 

pared with the control. As noted in Table 3, the influ 
ence of storage period was more significant than the 
enzyme-meat reaction period in causing browning 


TABLE 3 


Analysis of variance of taste panel data for 
enzyme-treated stored pork 


Dif S.S M.S 


F- Value 
Enzyme-Meat 
Reaction Pe | 5 45 i) f 
Storage 1 65 1.¢ 
Error 5 
Potal | 11 


"Significant at the .05 level 
**Significant at the .01 level 


Particles of '% inch grind required a longer reaction 
period to remove the glucose than those of ‘4 inch 
grind. 

In those cases where the raw meat was treated with 
the enzyme, fat and lean collected on the stirring pad 
dles. This caused the meat to clump and resulted in a 
dehydrated product of large aggregates. The texture of 
these samples after dehydration was undesirable, and 
the flavor was bland. A slight amount of brown color 
was noted in this stored enzyme treated meat, although 
the glucose content was reduced 54%. The treated 
stored dehydrated pork was superior to the control in 
flavor and color; however, the texture was considered 
undesirable. 

Cooking the meat (treatment c) prior to adding the 
enzyme yielded a more desirable product than that 
prepared from raw meat enzyme treated (b and 
d). (Table 4.) Approximately 75% of the glucos 
was removed by this method of preparation com 
pared to 54% removed from the meat treated raw 
The cooked meat enzyme treated did not develop a 
brown color or flavor during the 2 months’ storag 
period at 120° F. and the texture was considered 
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DEHYDRATED 


good ; whereas, raw meat ecniZViie treated (treatment 
d) was not as palatable as the other enzyme pre 
pared samples (Table 4+). The texture of this product 
was undesirable due to surface browning. Apparently 
grinding the meat after it been enzyme-treated, 
exposed some of the meat which contained unconverted 
glucose, causing it to brown during storage. ‘The flavor 
of the meat prepared in this manner was described by 


the taste panel as being slightly brown. (Treatment d.) 


had 


TABLE 4 
Taste panel evaluation of dehydrated pork 
with various treatments 
Seore 
Treatment Stored Aroma | FI 
{ te ( site | Appeara 
( ook ty 6.8 
1) Raw and Reground 4.8 
1 Part sot % ch xg ted wit 4 ml f enz per re 
of meat I iuct was ( for hours. Data are the average 
value of tw separate | | ) iges 
' Stor nder vacuum f s at I 


SUMMARY AND CONCLUSIONS 


Dehydrated pork of lowered glucose content 


prepared by oxidizing the available glucose to gluconic 


acid. The glucose oxidase-catalase enzyme system was 
used with food grade hydrogen peroxide. Both raw 
and cooked meat treated with 4 ml. of enzyme per 
1000 g. yielded a desirable dehydrated product. Re 


g. 
action periods ranging from to 6 hours were studied. 
\n e:’ yme-meat reaction period as short as 4 hours 
resulte. in a product with improved shelf life. Longer 
periods did not improve the product. Approximately 

of the glucose was converted to gluconic acid in 4 hours 
« inch grind were used. 


when raw meat particles of 
with 


Cooked pork of !'¢ inch grind 
glucose oxidase-catalase enzyme system producec 
more stable product than that prepared from raw pork 
Approximately 75% of the glucose in cooked meat was 
product browned only 


the 


a 


treated 


oxidized by the enzyme 


STUDIES 3 
slightly during storage and the flavor was more desirable 
than those samples prepared from meat which was 
treated raw 
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Effect of Heat Treatment of Musts on the Color 
Characteristics of Red Wine 


H. W. BERG anp G. L. MARSH 


University of California, Davis, California 


High temperature, short time processing treatment 
was applied experimentally to wine production. 
Changes in the organoleptic characteristics of the 
wines, particularly color stability, were followed dur- 
ing aging for periods of 16 to 55 months. 


In the production of red wines the extraction of suffi- 
cient color from the grapes to produce adequately 
colored wines has always presented a problem. With 
the exception of a few varieties which have colored pulp 
the pigments are found entirely in cells in the skins. To 
effect color release to the juice it is necessary that the 
cells he made permeable to the passage of the pigment. 
Vhus, the degree of color attained by the juice of a given 
grape variety is dependent upon the temperature and 
amount of alcohol present, both of which affect the cell 
permeability, and the contact time of the juice with the 
skins. Where the alcohol content is low and the con- 
tact time short, as in the production of port wines, well- 
colored wines are rarely produced unless the must 
(skins, seeds, pulp and juice) is heated. 

lhe basic method for extracting color has been in- 
termittent pumping of the juice over the floating pomace 
(skins, seeds and pulp) during the course of the fer- 
mentation. Berg (/) has reviewed the numerous process 
modifications ; most of which entail heating the must 
to temperatures of 38° C. to 60° C., pumping over for a 
period of several hours, and then cooling to fermentation 


temperature. These practices produce more deeply 
colored juices, but usually have an unfavorable effect 
on the quality of the resultant wine. 

High temperature, short time processing treatments 
in the canning industry have been found to do the least 
damage to the quality of the treated products. It was 
felt that this might be equally true in wine production. 
\ccordingly six lots of wine were produced by this 
method during the period 1949 to 1951. Changes in the 
organoleptic characteristics of the wines, particularly 
the color stability, were followed during aging for a 


period of 16 to 55 months 


EXPERIMENTAL 


The grapes were processed in commercial wineries using plant 
equipment. Sample lots of 1 to 5 gallons obtained from the 
plant processing were fermented in glass in the Enology Cellars 
at Davis 

Equipment. The crushers used were the conventional paddle- 
and screen-type equipped with stem separators. Berg and 
Marsh (2, 3) and Overby (6) have described in detail the heat 
processing equipment which consisted of a large paddle-equipped 
mixing tank, a tube in tube heat exchanger and steam chest. 
and a holding tank of sufficient size to allow a holding period 
of 2 minutes at the desired temperature. The press used was a 
continuous, screw type which produced a juice with a high con- 
tent of finely divided particles of skin and pulp. 


Must treatment. The grapes were crushed, pumped to the 
mixing tank, and, after thorough agitation, pumped through th 
heat exchanger and holding tank. The sample lots were col 
lected from either the inlet or outlet of the heat exchanger 

When juice was fermented “off skins,” the separation from 
the pomace was made by screening prior to fermentation. I 
fermentations “on skins,” the wine was drawn from the pomac: 
at the end of the fermentation. Press juice was obtained by 
screening the juice from the pomace immediately following the 
heat treatment, then pressing the pomace in the screw-typ« 
press. Where Pectinol O* was used it was added in the form of 
a powder prior to fermentation 

\pproximately 100 p.p.m. of sulfur dioxide followed several 
hours later by a 1% culture of Montrachet yeast strain was 
added to each sample lot. Fermentations were conducted at 
approximately 20° C. with twice daily agitation of the lots 
fermenting on the pomace. Wine used in the production of port 
was withdrawn from the fermentation container and fortified to 
20% alcohol when approximately half the sugar had been fer 
mented. The dry wines were not drawn from the pomace until 
nearly all the sugar had disappeared 

Wine treatment. Following completion of the fermentations 
the wines were placed in glass jugs and periodically racked unti 
they became clear. The only additional treatment was that give 
the 1949 dry reds and ports which were clarified with Bentonite 
as they failed to clear naturally. When the wines became clear 


they were given a final racking, bottled, and stored at 12.8° ( 


Taste testing. The wines were tasted at intervals by three 
experienced wine tasters. Samples were presented in coded 
glasses to assure an impartial judgment. A numerical score was 
used to indicate the relative quality of the wines. 

Color determination. At periodic intervals samples were re 
moved from the cellar for transmission measurements on the 
Coleman Model 11 spectrophotometer. All samples were filtered 
through diatomaceous earth prior to the measurement. The 


percent transmission was determined at 25 my intervals over the 
range of 400 to 700 mu using a 2 mm. cuvette with water as 
the reference liquid. The dominant wave length, percent purity 
and percent brightness were determined from the transmissior 
values " using the weighted ordinate method of Hardy (5). The 
color difference, AC, between samples was determined it 
McAdam units from the trichromatic coefficients and brightness 
values, using the nomographs based on Davidson's (4) calcula 
tions. A McAdam unit is proportional to the minimum percepti 
ble difference between two colors ase judged by the average 
observer, and is derived from graphical measurements of the 
distance between points on the surface of MeAdam ellipsoids 


RESULTS AND DISCUSSION 


The factors investigated were temperature of heat 
treatment, fermentation on and off the skins, retention 


"The mention of commercial products is not to he construed 
as an endorsement by the University of California (or by this 
journal) over other products of similar nature not mentioned. 

» Because of the color density of the samples the transmission 
measurements were made through a 2 mm. depth instead of a 
50 mm. depth through which wine is usually observed. The 
color characteristics reported thus directly reflect the appear 
ance of the 2 mm. sample. However, the appearance of the 


50 mm. sample would differ only quantitatively from that of 


the 2 mm. 
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EFFECT OF HEAT TREATMENT ON RED WINE COLOR 


TABLE 1 


time on skins, pressing, and Pectinol. Tables 1-15 give 
Must treatment 


the must treatments and their effect on the color charac 


Fermented teristics of the resultant wines 
Heatex -- 
Sample no Unheated on Effect of temperature. The temperatures to which 
on skins | ff skins 1 ‘eee 
| the musts were heated are given in Table 1. Reference 
19 Dry Red! to Table 2 shows a pronounced decrease in redness with 
1 ; increasing must treatment temperatures in the 1949 
69.6 ‘ Dry Red wines. With continued aging all the wines 
' ) , became less red until at the end of 41 months there was 
» Port little difference in hue. The brightness values show a 
: : large increase in color density © with increased treat 
66.7 x ment temperature lhe values given in Table 3 sub- 
? stanttate this large difference and show it was main- 
Drv Red tained throughout the aging period 
2] 79 4 | . 
B . a Increase in color density as used re 1s indicative of an 
R 90.6 increase in pigmentatiot Norn ise im color density 
, 19.49% Zinfandel, 90.60 Carignar yrapes can conside red 1 di te i reas brightness ind an 
54 ( ae 1% Grenache, 14.1% Alicante Bouschet grapes increase in saturation, alt igh it ma r may not be accom- 
2 Zinfande ( 6.4% Alicante Bouschet grapes panied by a change in dominant wavelengt 
TABLE 2 
Color characteristics of the musts and wines 
Pur y 
S le Dominant Wavelengt} (Degree Saturatios | 
49 Drv Re 1 
6 ) 4] $1 
4 Hie f 4 5 7 2 
62¢ 608 616 5 
1949 Port 
604 59 89 3 7 54.¢ 
504 5 2 2 74 
59 594 ‘ 5 g ) 6.8 $2.3 
195 Dr Red 
| 
B 624 6 617 606 599 57 34 7 3.5 40.4 
B 618 6 616 607 596 | 57.0 41.0 45 +.8 4 
1 Tal otnote 
See TJ foot t 
See Tal tnot 
* Numb ng « 1 to number of months following crushing. If number is t det s ifter heat treatment 
TABLE 3 TABLE 4 
Color differences in McAdam units Must treatment 
( 1 Fermented 
— Heate — 
skins off skins 
‘ | 41 
) 
( 14 1 
rl 4 5 $4.5 B x 
Port D R 
‘ 41 | x 
x 
g 11 12.5 1.9 = 
5 24.4 I 
6.( ) 17.0 | 
Dry Red x 
‘ s | 1 | 2 | 55 Port 
B-1:R f 6.9 } 6.6 | 3.1 4.2 B-1 x 
g 6.9 5.0 6 11.5 R-2 8 x 
See Table 1, footnote 1! See 1, footnote 
2 See Table 1. footnote 100% Carignane grapes 
* See Table 1. footnote * Malvoisie, Alicante Bousche 
‘See Table footnote Carignane, Grenache, Miss 
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TABLE 5 
Color characteristics of the wines 
% Purity % Y 
mample int Wovek Degree Saturation) ( Brightness) 
1950 Dry Red 
ss ? Q 1s x 18 5 
\ j 569 1 ( 36.4 
7 Hie Sou 34 - - 460.4 
1951 Drv Re« 
4 7 5 8 1.9 
950 Port’ 
‘ g $4 g g $4 ) 54 
1 606 529 9 6 37.4 55.4 
$07 4 7 5 4] 40,3 61.9 
1950 Port 
RK +8 $4.7 44.7 47.7 
See | tootr 
footnot 
ile 4 tnot 
ible 4, tootnot 
TABLE 6 TABLE 7 
Color differences in McAdam units Must treatment ° 
Comparison lime on skins 
Sample no ours 
D Re Hour 
18 9 ss 1949 Port" 
0 17.8 7 
R 
1951 Dry Red 
| 5 
; | 
Port 1.12 
54 
) 10.04 
l 400 
Port * See Table 1, foutnote 
$4 See Table 4, foocnote 
* 1949 Port musts heated to 90.0" ¢ 1951 Dry Red musts to 87.8° ¢ 
) 49 
See Tab footnot 
* See Tab footnot 
Sec I ib] t te 
See Table 4, footnot 
See Table 4 tnot 
TABLE 8 
Color characteristics of the musts and wines 
% Purity % Y 
Sample Dor int Wavelength (Dewree Saturation) | ( Brightness) 
1949 Port! 
41 6 41 6 0 30) 41 
) 396 $95 ) 6 4 4 $1 6.5 33.9 6.5 5 > 
6 594 592 5.5 ) 36.5 32.6 ) 6.3 6.8 42.3 
1951 Dry Red 
7 7 608 ; 45 219 
642 665 6 7 7 11.4 
¢ 7.5 g 30.6 3.0 22 
64 624 5 1 , 1.5 »7 
4° 69 q $3 4.5 31. 2 5 
6% 41 7 12.4 3.6 21.8 
65 2 2.9 21 37 
See enote 
er te 
tnote 
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The 1949 Ports exhibited a significant lessening in 
the red hue (a decrease in dominant wavelength) with 
aging, but with only a small difference due to the must 
treatment. An appreciable increase in color density was 
obtained by the heat treatment. The 1950 Ports showed 
the same shift in hue as the 1949 Dry Reds. The color 
density of the 1950 Ports decreased with increased 
treatment temperatures 


TABLE 9 
Color differences in McAdam units 


Comparison 
par | \ 
149 Port 
‘ 41 
3.4 | | 
Red 
16 
4 44 6.9 
t l 8 
) 5 
8 3 7 
1.8 7 
See Tabl footnot 
* See Tal footnot 
See Tal footnot 


In taste tests the wines from the heated musts fer- 
mented on the skins were found to be definitely inferior 
to the unheated, with a progressive decrease in quality 
with increasing temperature. No difference in quality 
was found in the 1950 Dry Reds which were fermented 
off the skins. 

Comparison of unheated musts fermented on the 
skins with heated musts fermented off the skins. Table 
4 gives the must treatment. As seen in Table 5 there is 


TABLE 10 
Must treatment 


Free run | Press 
B x 


Dry Bed—musts heated to 85° ¢ 


little difference in hue between the wines from unheated 
musts fermented on the skins and those from heated 
musts fermented off the skins. With continued aging 
all the wines, with the exception of the 1951 Dry Red, 
showed the same progressive decrease in redness. In 
lable 6 the difference in color ranged from appreciable 


EFFECT OF HEAT TREATMENT ON RED WINE COLO! 


See Table 1, footnote 3 


*See Table 2. footnote 


to barely distinguishable. With the exception of the 
first lot of Port the colos density of the heat treated 
wines was approximately the same or slightly greater 


than that of the control wines, though the behavior of 
the 1950 Dry Red was erratic. The heat treatment had 
no appreciable effect on the quality of the wines. 

Effect of retention time on skins of heated musts. 
Table 7 gives the length of time the juice was in contact 
with the skins, with periodic agitation, prior to screen- 
ing. As shown in Table & contact time had little effect 


on the hue. However, Tables 8 and 9 show that in the 
case of the 1949 Port a contact time of 72 hours during 
which fermentation occurred resulted in a lessening of 
the color density. With the 1951 Dry Red a contact 
time of .58 hours to 24 without fermentation gave an 
appreciable increase in color density. Little increase 
is obtained beyond 0.58 hours. The decrease in pigment 
content of the 72 hour Port sample may be due to the 
length of time on the skins, the fermentation which 
occurred, or to both. There was no difference in taste 
as a result of treatment differences 

Comparison of press wine with free run wine from 
heated musts fermented off skins. Table 10 gives the 
must treatment of the free run and press samples. There 
was little difference in the hue of the two lots. How- 
ever, as shown in Tables 11 and 12, there was a definite 
difference in color density. 


darker at 2 months, lighter from 8 to 29 months, and 


lhe press wine was much 


appreciably lighter at 55 months. The press wine was 
greatly inferior in quality to the free run. 

Effect of Pectinol O*. It was found that with heat 
treated musts the wines failed to clear well unless pectic 
enzymes were added prior to fermentation, It was also 
thought that pectic enzymes might aid in color extrac- 
tion during the fermentation of unheated musts. Table 
13 gives the details of the treatments designed to deter- 
mine the effect during fermentation of Pectinol © 
Tables 14 and 15 show the effect on the color charac- 
teristics. 

In the 1950 Dry Red series both the unheated fermen- 
tations on the skins and the heated fermentations off the 
skins show a gradual small dcerease in the red hue with 
increasing amounts of Pectinol. This is most evident at 
the end of the 55 month aging period. They also show 
a decrease in color density with increasing quantities of 
Pectinol. 

\t the end of the 54-month aging period one lot of 
Port shows a gradual small increase in redness with 
increasing amounts of Pectinol while the reaction of 


the second lot is erratic. The first lot of Port shows a 


TABLE i1 
Color characteristics of the musts and wines 
% Purity 
Sampk | Dominant Wavelength } (Degree Saturation) Brightness 

1950 Dry Red 
mo 18 29 «55 | 0 8 18 29 55 
B-2 ti 624 623 617 606 599 | 57.0 3 7 2 7 x 33.5 40.4 
B-4 ti 7 6 612 6 591 51.5 61 7 7 8 8.8 } 2 34.1 47.2 
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” pronounced color density increase with Pectinol while TABLE 13 
: the second lot shows a decrease. Must treatment 
Pectinol had little effect on the hue of the press wine, 7 || Pesmented | Pectine} O 
but did have an effect on the color density. The Pectinol Sample no nic 
On SKINS) OF s gals 
treated wine was much darker up to 29 months, but Te . 
slightly lighter at the end of 55 months of aging. 
\2 x | ea 
\4 x x 
Color differences in McAdam units A-5 x 
4 1950 Dry Red 
oy B x | | x 
1950 Dry Red x x 
‘ 8 } 48 55 C-2 x x ) 
| x x 
B-2:B-4 11.5 57.5 8.1 62 128 
1950 Port* 
é See Tab f t cat 
- See Tal foot 5 | x x 
5 | x x 
x | x 
| 
There is a decided variation in the reaction of the 
two lots of Ports to Pectinol. Reference to Table 4 Pm deh ts 
| shows that different varieties of grapes were used in the s : “ 
4 two lots. That these two lots are quite different is borne B-4 i @ . 
o out by a comparison of the dominant wave lengths of the 1950 Dry Red 
two, and by the marked decrease in dominant wave 
a, length with aging of the second lot of Port. Thus, the C4 
opposite reactions to the effect of Pectinol on color 
Ser ible footnote 6 
density may be mainly due to the grape varieties used. See Table 4, footnote 7 
TABLE 14 
Color characteristics of the musts and wines 
: Sample Dominant Wavelength Degree Saturation) ( Brightness) 
1950 Dry Red 
A.1 é 634 608 599 1.5 ) 64 
\ 64 612 600 4.5 1 5 3 1.9 4.8 sé 
A 65 é 61 595 ; 319 
As 64 622 61 50 33 57 37.5 ; 5.5 43.8 
4.5 648 622 61 592 4.5 34 5.7 19.6 3.8 5.9 4 
1950 Dry Red 
‘ 18 29 55 8 9 55 ( 8 18 
BR é é 617 606 59 57.4 5 7 ; 274) 13.7 24.1 2.8 5 40.4 
62 621 602 59 $7.1 2 1 9 24.0 13.7 81) 8.1 6.5 49.4 
618 618 604 ) $7 5 3] 2 13.7 32.4 36.4 45.4 
614 61K 6 584 57.0) 3 22.3 13.7 34 7.8 67 
1950 Port* 
18 8 54 18 34 ) 18 8 
598 507 585 40.5 26.4 7 5.0 19.8 4 41 
507 5908 59 40.5 28.5 19.8 41 ‘8.1 48 
‘ 398 $96 597 594 40.5 1.5 30.0 7.6 19.8 43 $2.1 
‘ $95 $97 593 40.5 33.2 $2.3 5 19.8 43.0) 41 41.8 44.4 
1950 Port 
) is 34 | 18 8 ‘4 18 4 
B 70 602 605 602 600 27.5 4.0) 30 23.8 19.8 5.4 44.7 42 41.8 44.1 
BR 7 60. 604 602 590) | 27.5 24.2 44 25.5 1.4 25.4 44.4 41.8 40.1 
Ra 7 602 606 602 598 27.5 25.0 2.8 5.0 1.0 25.4 43.9 41.9 41.1 $7.2 
22.8 25.0 21.0 5.4 43.9 41.9 
‘a 1950 Dry Red 
B 632 612 605 591 | 51.5 7.0 29.7 28.0 | 13.0 4.9 34.0 47 
4 C4 ( 624 625 614 590 51.5 47 +6 47.5 31.0 13.0 15.1 15.9 184 494 
4 


* See Table 4, footnote 
™ See Table 4, footnote 
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EFFECT OF HEAT TREATMI 
TABLE 15 
Color differences in McAdam units 
{ 1 
Ip Ked 
A-1:A 
A-1:A 5.4 
\ \-4 
\ \ 7 
Dry Red 
B ( 
B-2 
RB 
I’ 
RB RB 
B 3.4 
Re 
B-4 
See Tal tr 
S Ta fonts 
See 7 f te 
See 7 thot 


Pectinol had no appreciable effect on the taste or 
aroma of the wines 
SUMMARY 


Heat treatment of musts fermented on the skins 


slightly increases the red hue, increases the saturation, 
and markedly decreases the brightness (which ts 
equivalent to an increase in the color density) of the 
wines. Increased treatment temperature of musts fer- 


mented off the skins results in a slight progressive 


decrease in redness and a significant decrease in color 
density. Heat treatment at 85-90° C. of musts fer 
mented off the skins has little effect on either hue or 
color density \ retention time on the skins of 0 58-24 
hours results in a slight increase in both redness and 
color density. A retention time of 72 h 
tation has the opposite effect. Pressing lessens te red 


urs with lermen- 


hue and, on aging, the color density Pectinol © 
decreased redness and color density in two lots, had the 
opposite effect in a third, an erratic effect in the fourth, 
and with press wine had no effect on the hue but 
significant effect on the color density 

\ging resulted in a more or less marked decreasc 1 
the red hue as well as in the color density. In some lots 
it also caused a reversal in the initial effect of the treat 
ment on both 

Fermentation on the skins of heat treated musts pro- 
duced wines definitely inferior in quality. Pressing had 
the same effect. None of the other treatments materially 
affected the taste or aroma of the wines 
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Stability of Frozen Concentrated Orange Juice 


I. The Effect of Heat Treatment on Enzyme Inactivation: and 
Cloud Stability of Frozen Concentrate Made from 
Pineapple and Valencia Oranges‘ 


R. B. GUYER ann W. M. MILLER 


Continental Can Company, Inc., Chicago, Illinois 


AND 


O. W. BISSETT ano M. K. VELDHUIS 


U.S. Citrus Products Station, Winter Haven, Florida 


(Manuscript received May 19, 1955) 


The effect of heat treatment on enzyme inactivation 
and cloud stability in frozen concentrate made from 
both Pineapple and Valencia oranges is reported. 
Various times and temperatures were employed. Tem- 
peratures of 150° F. and above reduced pectinesterase 
activity at comparatively short holding times. Cloud 
stability increased in the range of 170 to 180° F., 
showing that a factor other than pectinesterase in- 
hibits separation and gelation at such temperatures. 


During the past several years the use of some type of 
heat treatment for stabilizing purposes has become quite 
widespread in the manufacture of frozen orange con- 
centrate. The purpose of the stabilizing process is to 
prevent a loss of quality, exhibited by gelation or separa- 
tion, which may occur if the product is mishandled or 
abused during marketing. This loss of quality has been 
generally attributed to the activity of the enzyme pectin- 
esterase (5, 13). If the product is kept at 0° F., the 
enzyme activity is negligible; however, if it is allowed 
to thaw, the enzymatic action is more rapid and separa- 
tion or gelation may result. 

The stabilization procedure greatly reduces the occur- 
rence of these changes by partially inactivating the 
enzymes. This is accomplished by passing either single 
strength or partially concentrated juice through a care- 
fully controlled heat exchanger where it is rapidly 
brought to the desired temperature, possibly held for a 
short time, and then very quickly cooled. In either case 
no heat treatment is given the cutback juice from which 
the final desired flavor and aroma in the product are 
derived. 

Although much information has been reported on the 
inactivation of the enzyme pectinesterase (7, 17, 12) 
and on cloud stability in citrus juice (2, 3, 4, 6, 9, 10), 
there remained a need for additional studies on the prac- 
tical application of the stabilizing treatment. As a result, 
a series of investigations was undertaken. This paper 
is concerned with the first of the series and deals with 
the effect of heat treatment on enzyme inactivation and 


*A partial report on work conducted at the U. S. Citrus 
Products Station, Winter Haven, Florida, under a Memorandum 
of Understanding between the Continental Can Company, Inc., 
New York, N. Y. and the Southern Utilization Research Branch, 
Agricultural Research Service, U. S. Department of Agriculture. 
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cloud stability in frozen concentrate made from both 
Pineapple and Valencia oranges. 


PROCEDURE 


\ll of the test variables used in this study were prepared and 
analyzed at the U. S. Citrus Products Station in Winter Haven 


Florida 


lo minimize the effect of fruit variation as a factor in this 
investigation, the oranges were handled as follows: For a giver 
variety, all fruit came from the same grove and from the same 


block of trees. Units of approximately 100 boxes were picked 
and placed directly in 40° F. storage as required for processing 
Boxes of fruit were removed at random for extraction and used 
within a week. Only tw such lots were necessary tor all 
variables of each variety 

Oranges were washed and their juice extracted with a Rotary 
Rag and seed were removed by passing through a 


Juice Press. 
finisher equipped with a 0.033 in. screen. All the juice for a 
day’s run was extracted, and pumped into a refrigerated tank, 
and held at 40° F. until used. 

Equipment for heat treating juices under controlled condi 
tions included a Cherry-Burrell" viscolizer pump which handled 
the juice at a flow rate of 125 gal./hour; a tubular type heat 
exchanger consisting of 33 feet of %¢ in. O. D., 20-gauge stain 
less steel tubing coiled in a hot water jacket; holding chambers 
composed of '4, 1, or 2 in. stainless steel tubing of calculated 
volumes ; and an annular-type cooler. Temperatures of the juice 
leaving the heater were adjusted and maintained by automat 
controls. Use of a constant flow through a small tube at high 
velocity and under pressure resulted in turbulence (Reynolds 
Number 26,000). Rapid circulation of hot water in the heater 
jacket permitted heating to the desired temperature in 0.8 second 
Use of a constant flow rate and holding chambers of fixed 
volumes permitted excellent control of the holding time. Using 
ice water in the annular cooler permitted reduction of tempera 
ture to less than 90° F. in 3 seconds. 

The heat-treated juice was concentrated in a falling film pilot 
plant evaporator. Approximately 15 gallons of juice were con 
centrated to 2 to 3 gallons of 55° Brix concentrate. The 
evaporator was operated at 75° F. with temperatures of the 
heating medium at 106°-120° F. The 55° Brix concentrate was 
cut back to 42° Brix with single-strength, unheated juice. 

Pectinesterase activity was determined by the method re- 
ported by Bissett, Veldhuis and Rushing (3). 

The 42° Brix concentrate variables were tested for cloud 
stability by two methods. Samples of each variable were placed 
at 40° F. and their stability determined at regular intervals for 
at least 42 days and in some cases up to 70 days. Cloud index 
was determined on reconstituted concentrate by a method de- 


"The mention of trade products does not imply endorsement 
over similar products not mentioned. 
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STABILITY OF FROZEN CON( 


using an Evelyn Colorimeter equipped 


scribed by Loeffler 
with a No. 720 filter.” Hig 
readings indicated clarification or poor cloud stability. The cloud 


h cloud index (light transmission ) 


stability was also determined by placing a portion of the re 
constituted 12° Brix juice in a test tube which was then stored 
at 40° F. After 24 hours, the sample was visually graded as 
being either stable, partially separated, or completely separated 
By using this method, it was possible to establish for the Evelyn 
olorimeter the percent transmission range where a definit 
cloud loss became apparent It was also possible to establish 
the range where the samples became completely separated 
Partial separation became apparent with light transmission 


It is well known that different instruments have different 
characteristics and, therefore, do not give the same cloud read 


ings for any given solution or suspersiot The use of bentonite 


susnensions as suggested by Senn and O'Conner “A Proposed 


Standard for Designation of Cloud in Citrus Juices” (in prepa 
ration) would serve as a common denominator among instru 
ments. Should the reader wish to compare the data given with 
other “cloud” studies, the following bentonite solutions and their 
respective colorimeter values for the instrument used are giver 

Bentonite I 5 1.5 5 1.5 


Colorimeter Reading 71.8 14, 8 


TABLE 1 


Effect of heat treatment on pectinesterase activity of 
Pineapple orange juices and concentrates 


NTRATED ORANGE JUIC!I 1] 


values of 32 to 36% for Pineapple and 36% to 40% for Valencia 


variety juices, while mplete separati is indicated by light 


transmissions of 76% to 80% and 68% to 72%, respectively 
The Pineapple variables had an acid content of 1.03% and 
12.8° Brix. The Valencia variables had an acid content of 


RESULTS AND DISCUSSION 

Enzyme inactivation. The results of the heat sta- 
bilizing treatment on the pectinesterase acitvity in frozen 
orange concentrate made from Pineapple and Valencia 
oranges are shown in Tables 1 and Determinations 
were made on single-strength juice or concentrate re- 


constituted to 12° | 


rix and results reported as percent 
inactivation based on unheated, single-strength juice as 
the standard hese data indicate the effect of the vari- 
ous treatments on the enzyme system in single strength, 
55° Brix concentrate, 42° Brix final products and the 
stability of the cloud system in 42° Brix products when 
stored at 40° F. In preparation of 42° Brix frozen 


TABLE 2 


Effect of heat treatment on pectinesterase activity of 
Valencia orange juices and concentrates 


Inact tior Days Inactivatior Days 
t S nds h stable * at 
( D i B D 10° F 
4 F. Se F. Series 
5 
R 41 
9 
15 Ss F. Se s 
ig + 
] 16 
3 l 
1 6 14 
‘ F.S ¢ F. Series 
1 | 79 } 1 7 66 19 
15 5 g g 23 
9 87 8 16 
6 ) 55 56 14 
9 RR ) 84 14 
F. F. Series 
) 85 21 
7 RR 85 16 
g 87 15 
9 Re 10 
F. Serie 8 F. Series 
Q4 ; 79 42 
Re f 9 8 24 
) ) R4 ) 47 
) 24 
0° F. Series 
Q ) g ) ) 87 70 
Q ) Re 68 87 70 
) R9 7 5 70 
18 7 l 70 
F. Servic F. Series 
- - ) ) 70 
) 4 79 9 RR 70 
79 4 70 
210° F. Series 10° F. Series 
) ) - 17 3 70 
2 7 - ) 9 70 
'B Heat treated single strength juice ( 5 Brix concentrate made from B D 42° Brix neentrate made from C cut back with unheated 


ingle strength juice. ‘4 Brix “D" product onl 


7.8 
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concentrates, the proportion of cutback juice to evapo- 
rator feed juice is approximately 1 to 10.5; thus the 
unheated cutback represents 8.3% of the total. 

The results in Tables 1 and 2 show that heat treat- 
ment at 150° F. for 15 seconds or longer will reduce 
the pectinesterase activity in the final product to 25% 
or less of the original activity. Temperatures of 160° F. 
and above for 5 seconds also reduced the pectinesterase 
activity to this level. Under the conditions of this in- 
vestigation little benefit was gained by increasing the 
length of the hold time to a period longer than 15 
seconds, with the exception of the 140° F. series where 
there was a definite increase in inactivation as the hold 
time increased up to 60 seconds. Increasing the /old 
time beyond this point and up to 120 seconds did not 
greatly benefit enzyme inactivation for either variety. 

Figures 1 and 2 show the effect of heat treatment on 
the pectinesterase activity and cloud stability of frozen 
orange concentrate made from Pineapple and Valencia 
oranges. The stability curve represents the average 
number of days the 42° Brix concentrates remained 
stable at 40° F. for each treatment temperature 

With increasing treatment ley. 's, pectinesterase ac 
tivity decreased and stability time increased. Treatment 
temperatures of 180° F. gave about 3 weeks stability to 
Pineapple and Valencia concentrates. The length of the 
holding time had little effect on the pectinesterase 
activity in the temperaturc range of 160° F. and above. 

\lthough there was comparatively little difference in 
percent pectinesterase activity remaining in the final 
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Figure 1. The effect of heat treatment on the pectinesterase 


activity and cloud stability of frozen orange concentrate made 


from Pineapple orange juice. 
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Figure 2. The effect of heat treatment on the pectinesterase 
activity and cloud stability of frozen orange concentrate made 
from Valencia orange juice. 


product between heating at 150° F. and 210° F., there 
was a very marked difference in cloud stability. This is 
quite clearly shown in Figures 1 and 2. There was a 
pronounced increase in the cloud stability at 180° F 
compared with 170° F. for both varieties without a pro 
portional change in the residual pectinesterase activity 
\lthough there appears to be a definite association be- 
tween enzyme activity and stability, the effects are not 
proportional. It appears that there is some effect of 
heat treatment, other than the inactivation of pectin 
esterase, which prevents separation and gelation. It ts 
possible that this change in stability is the result of the 
heat treatment on the pectic substances in the juice or 
it may be that a second enzyme system is involved in the 
separation and gelation of frozen concentrated orange 
juice. 

Cloud stability. he effect of heat treatment on 
cloud stability at the various temperatures under study 
are shown in Figures 3-9. Only the 5- and 15-second 
holding times were selected for presentation, since It was 
found that this range appeared to be the most effective 
for cloud retention. | one-second holding time was 
effective for cloud retention at 160° F. 
not effectve at 150° F. The longer holding times in 
cluded in this investigation are discussed later. 

The stability curves of 42° Brix concentrate made 
from Pineapple orange juice heat stabilized for 5 seconds 


and above, but 


at various temperatures (1953) are shown in Figure 3 
The results show that under 40° F. storage the contro! 
remained stable less than 24 hours; heating to 140° |: 
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and subsequent 10° intervals to 200° F. effected stability 
in the product from 4 days to 70 days 

The stability curves of 42° Brix concentrate made 
from Pineapple orange juice heat treated for 15 seconds 
at various temperatures (1953) are shown in Figure 4 
Results show the same trend as Figure 3: increasing 
the heat treatment from 140°-200° F 
‘rom 6 days to at least 70 days when the juice was stored 
at 40° F. 

The stability curves of 42 


from Valencia orange juice heat-treated for 5 seconds 


increased stability 


Brix concentrate made 


at various temperatures (1953) are shown in Figure 5. 
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Figure 3. The stability of 42° Brix concentrate made from 
Pineapple orange juice heat stabilized for 5 sec. at various tem- 
peratures (Brix 12.7 —Acid 1.04%). 


The control, which received no heat treatment, remained 
Heat treating at 159° F. for 5 
seconds did not appreciably increase the stability of the 


stable for nearly + days 


product. Little difference was noted between the 
variables heated to 150° F., 160° F., and 170° F 
remained stable for 16 to 23 days. It should be noted 


which 


that these samples did not become completely separated, 
by the standards used for this investigation, even after 
42 days’ storage at 40° F 
of the concentrate made from Lineapple orange juice, 
heat treatment at 180° 
at 170° F., 
42 days. 
200° F 


none of the: 


\s noted before in the case 


was much more effective than 
as samples thus treated remained stable for 

Samples of either juice heated to 190° F. or 
for 5 seconds remained completely stable, losing 
viginal cloud over the entire storage 
period of 70 days. 

Stability 
Valencia orange juice heat-treated for 15 seconds at 


curves lor concentrates prepared from 
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Figure 4. The stability of 42° Brix concentrate made in 
1953 from Pineapple orange juice heat stabilized for 15 seconds 
at various temperatures (Brix 12.8-—Acid 1.03%). 
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Figure 5. The stability of 42° Brix concentrate made in 
1953 from Valencia orange juice heat stabilized for 5 seconds 
at various temperatures (Brix 11.9°—Acid 1.00%). 
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Figure 6. The stability of 42° Brix concentrate made in 
1953 from Valen’ia orange juice heat stabilized for 15 seconds 
at various temperatures (Brix 12.4 —Acid 1.04%). 


COMPLETELY 
| SEPARATED 


CLOUD 
PERCENT LIGHT TRANSMISSION 


PARTIALLY 
SEPARATED 
STABLE 
i 
28 35 42 


DAYS STORED AT 40°F, 


Figure 7. The effect of hold time on the stability of 42 
Brix concentrate made in 1953 from Pineapple orange juice. 
(Curves represent average of heat treatments at 160°F., 170°F., 
and 180°F. for the specified holding time). 
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various temperatures are shown in Figure 6. Although 
these curves are not identical to those where 5-second 
treatments were applied, they are quite comparable. It 
will be noted that none of the heat-treated variables 
became completely separated during the entire 42-day 
storage period. 

From the data presented, it was concluded that the 
Valencia orange juice used for this investigation had 
less tendency to separate and was more easily stabilized 
than the juice from Pineapple oranges. 

The longer holding times at the lower temperatures 
were included in the investigation, since it was reasoned 
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Figure 8. The effect of hold time on the stability of 42 
Brix concentrate made in 1953 from Valencia orange juice. 
(Curves represent averages of heat treatments at 160 F., 
170° F., and 180° F. for the specified holding times). 


that as the length of holding time increased, there 
should be a corresponding increase in enzyme inactiva 
tion as well as cloud stability. However, this was not 
the case at all temperatures. It was obesrved that when 
a 140° F. or 150° F. heat treatment was used, an in 
crease in holding time did increase the stability. How 
ever, at 160° F. and including 170° F. and 180° F., the 
results show that the longer the holding time above a 
range of 5 to 15 seconds, the less effective the heat treat 
ment as far as stability is concerned. This contradicts 
what was expected, since it was assumed that the 
longer the holding time, the longer would be the stability 
period for a given temperature. Keller et al. (6) have 
reported the same phenomenon. 

The effects of holding time on the stability of 42° Brix 
concentrate are shown in Figures 7-9. Each curve repre- 
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sents an average cloud stability for samples heat-treated 
at 160° F., 170° F., and 180° F., 
time. The curves in Figure 9 were obtained from a 


for a specified holding 


study made on Pineapple oranges in 1954 to verify re- 
sults previously obtained and presented in Figures 7 
and & The data presented in the figures show that at 
160° F., 170° F., or 180° F. a 5- or 15-second holding 
time will result in a more stable product than a 30- or 
60-second holding time. Whether the same response 
would occur at 190° F., 200° F., or 210° F. is not 
known, since the longer holding times at these tempera- 
tures were not included in this investigation. 
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Figure 9. The effect of hold time on the stability of 42 
Brix concentrate made in 1954 from Pineapple orange juice. 
{Curves represent averages of heat treatment at 160° and 
170° F. for the specified holding time. (Brix 9.6° — Acid 
0.77%) J. 


It is suggested that the response as shown in Figures 
7-9 may be due to a rapid hydrolysis of the pectin at the 
treatment temperature during the 30- or 60-second hold 
ing period. If this is true, then the chemical or physical 
state of the pectin in the sample would be such that less 
enzyme activity would be required to cause a more 
complete pectin breakdown and subsequent loss of 
cloud, On the other hand the chemical or physical state 
of the pectin in the sample which received the same 
temperature treatment for only 5 or 15 seconds would 
be such that a longer storage period at 40° F. or, in 
other words, more enzyme activity would be necessary 
to bring about cloud loss. 

The results presented in this report as weil as those 
reported by Keller et al. (6) indicate that although there 
is a definite association between enzyme activity and 


NTRATED ORANGE JUICI 15 


cloud stability there are other factors which also play 
unportant roles in the maintenance of cloud in frozen 
orange concentrate. As has been pointed out by McCol- 
loch and Rice (8), the acquired sensitivity to cloud loss 
may be such that only a small amount of enzyme activity 
may be enough to upset the delicate balance necessary 
for cloud maintenance. Whereas under other conditions 
a great deal of enzyme activity may be necessary to 
cause cloud loss. Therefe re, the use of pectinesterase 
activity determinations as an indication of cloud sta 
| 


bility may be very misleading, and some method perhaps 


similar to that reported by McColloch and Rice (8) 


might give more valid results 


SUMMARY 


\n investigation was undertaken to determine the 
efiect of heat treatment at various times and tempera 
tures on enzyme inactivation and cloud stability of 
frozen orange concentrate made from both Pineapple 
and Valencia oranges. The juice to be evaporated was 
heat-treated in a small tube turbulent flow heat ex- 
changer for specified times at selected temperatures. In 
every case, unheated single-strength juice was used for 
cutback 

The results show that a change in the temperature of 
heat treatment had a more pronounced effect on enzyme 
inactivation than did a change in holding time at any 
given temperature. Temperatures of 150° F. and above, 
of the shorter hold times, 


with the exception of several 
reduced the pectinesterase activity in the final product 
to 25% or less of the original activity 

[here was a pronounced increase in cloud stability in 
the temperature range of 170° F. to 180° F. without a 
corresponding change in enzyme activity, indicating 
there is some factor other than the enzyme pectin- 
esterase which is affected by heat treatment and which 
inhibits separation and gelation 

Concentrate made from Valencia orange juice had 
less tendency to separate than the concentrate made 
from the Pineapple variety. Temperatures of 150° F. 
and above were effective in delaying the loss of cloud 
with both Pineapple and Valencia concentrates. In the 
temperature range of 160° F. to 180° F., heat treatment 
for longer than 15 seconds was less effective for stabili- 


zation than heat treatments for 5 to 15 seconds. 
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The effects of five cooling treatments and three 
freezing temperatures on factors of consumer accept- 
ability were studied. A total of 180 turkeys was used. 
The study was replicated |with turkey fryers, young 
hens, young toms, and mature hens, 

| 
Marketing turkeys as pan-ready instead of dressed 
birds has been accompanie{l by many changes. These 
include increased scalding |temperatures and a change 
in marketing methods; na{nely, the greatly increased 
sale of frozen birds. The impact of these changes on 
consumer acceptability factors should be known. The 


effect on yield of salable fmeat is also of major in 


portance 

\t this time most turkevs in the Western states are 
process¢ d using water te miperatures in excess of 138° F 
This procedur juires that the suriace of the bird be 
kept moist at all times—until it is frozen, during and 
after thawing, and until it is placed in the oven 
Processors have achieved this by ice chilling, packaging, 
and freezing, hy «irect packaging and freezing. 

Lowe (3) comprehensively reviewed previous work 
relating to palatability of fpoultry. A later report by 
Koonz, Darrow, and Issaty (2) suggests that proces 
sors who follow the method of packaging and freezing 
lirectly without cooling nd) have a problem with ten- 
derness of the cooked meat. The effect on carcass 

* Scientific Paper No. 1447, Washington \gricultural Experi- 
ment Stations, Pullman, Projedt 1076 
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appearance of freezing (7) and of seald temperatures 
(4) has been reported 
Che purpose of this study was to determine the etfect 
of several cooling treatments on appearance, weight 
changes, and tenderness of turkevs frozen at thre 
temperatures 
EXPERIMENTAL 


Turkey fryers, young hens, young toms, and ma 
were processed by subscald (140° F.. 60° procedure 


for 


turkeys were immediately eviscerated and scored for g 
appearance. In scoring, 5 was given for best possible appearan 
down through 1 for unsalable birds. The turkeys were 
divided at random into 4 cooling treatments and one “no cooling’ 
treatment, 3 birds to cach treatment 

The methods were (a) we water: (b) dramed snow tcc 
(c) air at 34° F (1.1° C.), birds enclosed im a wet canva 
shroud; (d) air at 34° F. (1.1) C.) birds enclosed in a poly 
ethylene hag: and (e) no cooling Instead (« ), warm eviscerated 
birds were taken directly from the eviscerating line to th 
freezer. Prior to freezing, each bird was packaged in a poly 
ethylene bag 

The cooling period was of 16 to 20 hours’ duration. The un 
cooled birds for treatment (e) were dressed, eviscerated and 
scored to coincide with the end of the cooling peri «l for treat 
ments a, b, c, and d, so that all turkeys were moved to the 
freezers simultaneously 

The freezing temperatures used were O° F., 20° F.. and 

40° F. (—17.8° C., —29° C., and 40° C.). With each of 
these temperatures, a fan was used to keep air movement around 
the turkeys at approximately 500 feet per minute to accelerate 
the rate of freezing (5 \s soon as the slowest freezing turkey 
reached an internal temperature of +5° F. (—-15° C.) in the 
deepest breast muscle along the keel, all turkeys were removed 
trom the freezers, unpackaged and scored on the basis of general 
appearance 


le 


(, TREATMI F AND 
ich turkey wa veighed atter eviscerating, after cooling 
ind after i t! t \fter tl final weighing the 
d one half is placed it 
( 17.8° ¢ t i ra peri ibo 10 ek rior 
o studying for w t inges on thaw ind cooking. Ter 
der bserva t cooked meat were also made at this 
tin Phe ight vere obt 1 by weighing tl 
i t it in a polyethylene bag a 
t to t t n iture. ON” | (20° C.) fo 
rs hef Niter tl tha d ight was 
bta the | | ere removed f t half carcas 
| breast eighed prior to wrapping 
i ilu ‘ nN it BOO 149° ¢ 
| for Ass turkey being 
mediat ter und drain tl irts wer 
rn ctio f the breast muscle 
t muscles the thig 
is. determn ng i i 
! romet ! n the original Warner-Brat 
i i the n ied i 
tandare } t placed 1 em. apart in a rigid 
t ct ] uar lor envtl ti 
ira t 
| is t tin it rs, twice wit 
1 ir tin t meg ton ind three times wit 
nature hens 
RESULTS AND DISCUSSION 
In all instances the turkeys cooled in ice water had a 
higher score for appearance than did turkeys cooled by 


other procedures. The turkevs cooled in drained snow 
air (carcass covered with a canvas shroud ) 
had some discolored areas due to dehydration. Dis 
coloration, but to a lesset degree, Was alse evident in 
the turkeys air cooled in polvethylene bags. Where the 
lim was in contact with the skin, a white color similar 


to ice-water cooled birds resulted. This gave the turkeys 
a blotched appearance [he appearance scores deter 
mined after cooling and freezing, re spectively, were 
subjected to analysis of covariance. In each case the 
score of the fresl eviscerated birds was used as the 
independent variable. Scores after cooling were signifi 
cantly lower (1 O.01) but subsequent freezing 
masked out many of the appearance differences. Freez 
ing rate affected the appearance of frozen birds with 


rolatively little fat covering, especially frvers and young 


Phe cooler the freezing temperature, the higher the 
appearance score of fryers and young toms not pre 
viously cooled. There were no statistically significant 
differences in scores due to freezing temperatures of 
either young or mature hens. The mean appearance 
scores of frozen young tom turkevs are listed in Table 1 
Slightly greater differences due to freezing temperatures 


were found with turkey ftrvers. 


TABLE 1 


The effect of cooling procedure and freezing temperature 
on mean appearance score of young tom turkeys 
processed at 140 F. (60 C.), mean initial 
score 4.4, maximum score 5.0. 


Freezing temperature (° F 


Car 2.4 3 
Polve 

Draine 

Ice t 4.5 
No 4 3 


EPTABILITY \ 7 
Weight changes during ling vanied from a loss m 
veight of over 1% f tl il led canvas covered 
turkevs to a gal f over 5% r the ice-water cooled 
turkey frvers Phe chat ve was | ehly sigmificant statisti 
cally, (P 0.01), for all classes « turkevs with the 
same level of sig cance being carried through to 
rozen weights. lercenta weight changes for young 
tom turkeys from warm eviscerated weight to frozen 
weight are listed 11 hle 2 


TABLE 2 
The effect of cooling procedure and freezing temperature on 
percentage weight changes during cooling and freezing 
of young tem turkeys 


x 
N 14 
Che moisture lost during thawing ts readily observable 
ind therefore is an rtant factor in consumer appeal. 
lhe loss in weight during thawing was significantly 
ittected by cooling treatment sses for other than 
ice-water cooled bird eraged about 2% for turkey 
irvers: 1.5% for ing toms; 0.5% r young hens and 
mature hens. The ice-water cooled birds lost from 2 to 
+ during thawing with highest losses found in fryers 
and young toms. .\pparently the amount of fat on the 
carcass affected the moisture loss dut g thawing. There 
was a_ tendency othe tu-keys frozen ‘at O° F 
(—17.8° C.) to lose slightly more in weight during 


thawing than those turkeys frozen at lower tempera- 
tures. The effects of cooling treatment and freezing 
temperatures on weight loss during thawing of young 
tom turkeys are evident from data in Table 3. Weight 
changes during cooking of young toms are also listed in 
this table 
TABLE 3 
The effect of cooling procedure and freezing temperature 
on percentage weight lost during thawing and cooking 
of young tom turkeys 


rat (°F 


The weight loss during cooking was not as con- 
sistently influenced by cooling treatment as were other 
weight changes measured. In all classes of turkeys, 
the weight loss during cooking by the ice-water cooled 
birds was greater than the loss from turkeys in other 
cooling treatments. The differences, however, reached 
statistical significance only for young toms ( Table’ 3) 
and mature hens 

Tenderness of the cooked meat was influenced by 
the cooling treatment. Values obtained with young 
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( Phaw- Cook 
ing 
(Canvas shr +4 1.9 
P eth ne it 
+9 
| 
Pore 
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toms are given in Fable 4. The differences were not 
ilways statistically significant, but differences were al- 
vays in the same direction.| In general, the uncooled 
lirds were less tender than| the cooled turkeys. It is 
quite possible that the ditterences between treatments 
were reduced by the thawing period. Unresolved rigor 
TABLE 4 


y The effect of cooling procedures and freezing temperature 
‘ on force required to shear a 1 sq. cm. cross section of 
; muscle from cooked young tom turkeys 


Fr¢ezing temperature 

( i ' 4 
I I Brea i Breast Phig 
Canvas shrou 90 se 
Polvethy le 470) 8 x 
Draine } t 6 
No ling 4094 + 7 

} 


in carcasses not subjected to cooling may have been 
resolved. Although difteren¢es were not all statistically 
significant, they were in agreement with results of 
Koonz et al. (2). lf the turkeys had been roasted with- 
out a thawing period the magnitude of differences would 
possibly have reached similar proportions (2) 
SUMMARY 

The effects of 5 cooling |treatments and 3 freezing 

temperatures on consumer acceptability factors tor tur 


kevs were checked 
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lurkeys cooled in ice water had a better appearance, 
gave a net gain in weight during cooling and freezing, 
but lost the most weight during thawing and cooking 
Such turkeys were equally tender compared with tur 
keys of other cooling treatments involving a 16-hour 
cooling period. 

Turkeys placed in the freezers without a prior cooling 
period tended to be somewhat less tender than pre 
cooled turkeys. 

lhe appearance of frozen turkeys was influenced by 
freezing rate. Generally, the lower the freezing tem 
perature the better the appearance of the frozen bird 
This effect was much more evident on turkey fryers 
and young toms than on young or mature hens 
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Considerations in Sulfiting Sweet Corn with an Aqueous 
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A study was made on the effect of certain chemical, 
biological, and processing factors upon the uptake of 
sulfite by sweet corn from an aqueous solution of the 
sodium salts. The effect of) the several variables inves- 
tigated was noted by determining the amount of 
sulfite absorbed by the gross sample of cut sweet corn, 
by subgroups divided as to particle size. and by specific 
portions of the corn kernel, The mode of entry of the 
sulfite into the corn kernel was of major interest. 


Previous work in this laboratory indicated that of the 
processing, dehydration an(l storage variables studied, 
the concentration of sulfur) dioxide in .the sweet corn 
was the most important single factor determining de- 
hydrated product quality and = storage stability (/) 


* Presented at the Fifteenth Annual Meeting of IFT, Colum 
bus, Ohio, June 14, 1955 

"Submitted by the senior author in partial fulfillment of the 
requirements for the degree of) Doctor of Philosophy in Food 
technology at the | niversity of Illinois, Urbana 


M. P. STEINBERG 


University of Illinois, Urbana 
\ugust 9, 1955) 


However, observers here and elsewhere (4) noted that 
dried sweet corn samples which had been subjected t 
immersion in an aqueous solution of sulfite salts prior 
to dehydration contained particles having widely dil 
ferent concentrations of sulfite and different degrees o 
brown discoloration, Uniform sulfiting of sweet corn 
kernels and kernel portions is desirable in order to pro 
tect all sample particles against rapid chemical browning 
during storage without over-dosage to the point oi 
imparting an objectionable sulfite taste to the final 
product. 

Therefore, the purpose of this work was to obtain 
basic information on the mechanism of sulfite absorp 
tion from an aqueous salt solution by sweet corn which 
had been cut from the cob and blanched. Several raw 
material and sulfiting process variables were investi 
gated for their effect on the quantity of sulfite absorbed 
and on the uniformity of its application 


| 
| 


SULFITING SWEET CORN BEFORE DEHYDRA 19 

MATERIALS AND METHODS latter method I ist rat in Osterizer for 2.5 min., ‘ 
aced in an air o t 80° ( for 5 irs, and F ans 

Golden Cross hybrid was the variety of sweet corn used for ; ; ‘ . m ay an 

. ferred to a cu t 100 ind under 30 v. for : 

these studies \fter harvesting, the ears were husked and ket mm 
nels cut from the cob mechanically. The washed and cleaned 
lried corn in a Wiley 1 to 20 mesh at lacing 1t 1m a vacuum 


corn was conveyed on a wire mesh belt through a steam blanch 
ing chamber where it received a two-minute treatment at atmo 
pheric pressure. | ome experiments blanched corn was froze1 


and stored at sy I ind then thawed hefore us« Blanched RESULTS AND DISCUSSION 


cut corn was used for all the sulfite treatments 


Sulfur dioxide was supplied from a mixture of sodium hi Initial survey. [he degree of unevenness of sulfiting 


sulfite and sodium sultit« The two salts were used im such a three dehydrated sweet cor UApNes Is shown Dp‘ the 
ratio that each contributed equally to the total theoretical ata 11 Table 1 he lhte content incre: sed as kernel 
juantity of SOs. Zeolit ned water was used prepare th intactness decreased. It was noted that as kernel intact- 
solutions The pH reaction of each solution was adjust d with 1 

ess cecreased the sual evidence ¢ Drowning was less 
HCl or NaOH solutions. Two procedures were used to treat as 
the blanched corn vith ul fite solutions One method was to ap] irent 


immerse & parts of corn in 3 parts of solution for the desired 


time. The other procedure was to place a small quantity of cori TABLE 1 

in a kitchen strainer and then immerse the strainer in a large Content of sulphur dioxide in particles of varying degree of 
volume of sulfite solution. Both dipping treatments were fol kernel wholeness contained in stored samples of 

lowed by a five-minute free drain. The solution-corn mixtures dehydrated sweet corn 

were agitated during immersion to insure uniform exposure by - 

all particles to the olutior kor one experiment kernels were ‘ med. temp 
impaled on rows of nails driven through a masonite board wh { m. SO p-p.m. SO, 
rested on the top ola illow pan contaming sulfite solutiot Wh 

Some samples were rinsed subsequent to sulfiting by dipping W I I ( 730 
the corn, contained in a strainer, into a large volume of fresl : 64 
iter. In several distribution experiments, kernels were pierced ‘vt 
through the pericarp into tl crown region of the endosperm | ( p 9R0 
prior to sulfiting. Kegular sewing needles with soldered guards W > ( 180) 
to regulate the depth of puncture were used Stor i | 
[wo through-air-flow dehydrators were employed for drying t sulfite t ) sO it of pH 6.7 
samples. The drying schedules previously developed in_ this 
laboratory (1) for dehydrating sweet corn were generally fol ; £ 
of the Gone at the Factors affecting sulfite uptake by blanched corn. 
of dehvdration are reported in terms of the “T” value, which 1 The results indicat 1 t sS\ t cor picked up the 
defined as the ratio of the weight of water to the weight of largest proportion « Y its sulfite within a short period 
bone rm alter imimmersio1 Figure i shows that for a .5% SQ, 
Samples wer separated mto six categories tor distributiw 
— ag : solution, the uptake occurred largely during the ‘irst 
wivestigations These were vhole kernels tip cap imntact; whol 

kernels, tip cap missing; 34 kernels; kernels; free fragments mao al. lemperature 
(kernel hulls which had been torn loose in processing); and of the dipping solution showed little effect on sulfite 
free germs. In the studies concerning sulfite uptake from solu uptake when going from a temperature of 67° F. to 

or b hed corn. the samples were segregated into the fr . + j . 
tion by blanched cort 120° F. The effect of solution concentration for short 


fraements which had littl or no adhering endosperm and the 
dipping periods is shown in Figure 2. As would be 


largest whole entities which might include particles from the 


first four categories listed above, depending upon the availability expecte d, sulfite uptake Ly the corn increased with an 
of each in the sampk It was a matter of personal judgment increase 1n concentration from .5 to 1.0% It 1s interest 
in regard to choosi , and kernels from the bulk lot ng to observe that as the sulfite dipping solution con 
dried he separations were made manually with the aid 
centration tmecreased the margyv petweel the sulfite 
tasmati torcep 
The dissections of the kernels into parts were carried oat contents of the fragments and of the whole kernels also 
nanually using a forceps and a razor blade. These long pro increased, The same effect was observed with concen 
cedures necessitated packing and freezing small quantities ot trations of dipping solutions above 14% with margins 
R es at frequent intervals to ins gainst appreciable sul 1 . 
amples at frequent hetween whole kernels and fragments substantially im 
fite losses at room temperature f 1 ‘ li | 
“TEASE! lerelo nigh col ntratiol 
\ll sampies iwaiting analysis were frozen and stored it Crease lere re, > aippimng solu 
sO° The samples taken for determination of sulfite pick-up tions are not recommended for sulfiting sweet corn. 
by blanched corn were stored in cellophane lined freezing cat When .5 and 1.047 SQ), solutions ( Figure 2) were used 
tons \ll other samples were stored in hermetically  sealee most of the sulfite was taken u luring the first 10 


containers under vacuum, since the former method was found 
= seconds and for 2.5 and 5% solutions during the first 
to entail some loss in sulfite even at 40° F. This loss, how s ‘ 
seconds 


ever, Was not serious enough to affect the trends reported 


Phe direct iodometric titration method of Potter and Hendel Kigure 3 shows that sulfite uptake sweet Corn was 
| 


3) with modifications was Suse: sulfite analysis (7). The pr venerally greater in acid solution than in alkaline 
cision of this method for dehydrated corn was found to be below l ti | ] l t ulfit 
ere is indication Of a Maximum s ite 
30 p.p.m. of In the case of freshly sulfited or of partially ; 


dehydrated samples the precision was estimated to be about uptake at a pil ol 5 Phe dissociation constants oft 
half that for fully dried corn. Because of the varying moisture aldehyde-sulfite compounds are probably irregular fune 

contents of the samples used for the investigations, it was tions of pl The phenomen: f adsorption and of : 
decided to express sulfite as parts of sulfur dioxide per million membrane permeability may also be functions of pl fle | 
vacuum oven moisture determinatior Vher fore, the hnding that sulfite uptake varied irregu 
vere employed for freshly sulfited corn (1, 2). In case of the larly with pl! should not be surprising -| 
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Figure 1. Effect of time of dip and temperature on sulfite 
uptake by sweet corn. 


Figure 4+ demonstrates that the margin between the 
SO), uptake by the fragments and by the largest whole 
entities of the bulk samples varied directly with the 
depth to which the kernels were cut from the cob. The 
sulfite pick-up by the bulk samples varied inversely 
with the depth of cut. Deep cut corn contained a high 
proportion of whole kernels which absorb sulfite poorly ; 
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Figure 2. Effect of solution concentration on sulfite uptake 


by sweet corn during short periods of immersion. 
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shallow cut corn was high in fragments and smallet 
particles which adsorb or absorb sulfite to a high degree 
per unit weight. These observations, together with the 
data of Table 1, lead to the conclusion that the sulfite 
content of a bulk sample will depend on the weight ratio 
of the various sizes of particles within it. 

The effect of maturity (as measured by moisture con 
tent) of the raw corn on the sulfite uptake by the 


blanched material is shown for two concentrations 
dipping solution in Figure 5. The younger corn tool 
up more sulfite. This may have been due to a ditference 
in sugar contents and membrane characteristics betwee1 
samples of ditferent degrees of maturity 

Sulfite distribution within kernels after dipping and 
changes during drying. [igure © shows the distribu 
tion of sulfur dioxide within kernels of sweet corn im 
mediately after dipping and then after drying to a T oi 
about 0.5. Replicate experiments contirmed the distribu 
tion pattern presented. In the whole kernels befor 
dehydration the sulfite content progressively decrease: 
from the base of the kernel or point of attachment, t 
the crown region. .\s a result of the initial dehydration 
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Figure 3. Effect of pH on sulfite uptake by sweet corn. 


each section lost a considerable portion of its sulfite 
content. Flowever, this loss decreased with distance 
from the cut surface so that the variation in sulfite con 
centration within the kernél was not quite so marked 
In one case samples were prepared from corn whicl 
had been held in frozen storage at 40° FF. prior te 
sulfiting. This process resulted in greater uptake oi 
sulfite by the kernels as well as an increase in sulfite 
contents of the crown regions of the kernel endosperms 
during drying. 

Pathway of sulfite entry irto kernels. he finding of 
a sulfite absorption decrease with an increase in kernel 
intactness, as shown in Table 1, indicated that the semi 
permeable membranes surrounding the whole kernel 
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SULFITING SWEET CORN BEFORE DEHYDRATION 
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Figure 4. Effect of depth of cut on sulfite uptake by sweet corn. 


endosperm are limiting resistances to absorption of the lower to the upper part the endosperm. A fur- 
sulfite The results of the distribution study above ther experiment was carried out to verify this assump 
lead one to conclude that the bulk of sulfite enters the tion. Sets of kernels were half-immersed in sulfite solu 
whole kernel through the tip cap, then progresses from tion with either the tip cap or crown region dipping into 
the solution. Table 2 shows that two to three times as 
errr ae Corn much sulfite was picked up via the tip cap region as 
of Kam Immature Sample 16437 compared with the crown region of the. kernels, Al 
7000; 
| DISTRIBUTION OF SULFITE WITHIN KERNELS OF SWEET CORN AFTER DIPPING 
AND AFTER PARTIAL DRYING 
—] 
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10004 though the kernels were rinsed with fresh water after 
sulfiting, a later experiment showed that the sulfite 
picked up by hulls is not readily lost by quick rinses, so 
that the sulfite values in Table 2 for the crown region 
O 0 | 2 3 4 probably represent a rather strong sulfite absorption 
MINUTES DIP by the pericarp and not necessarily a sulfite penetration 
into the kernel throug] that regio! These conclusions 


Figure 5. Effect of maturity on sulfite uptake by sweet corn. 
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as to the mode of entry of solutes into corn kernels 
concur with those of Wolf et al. (3) 

Effect of puncturing kernels before sulfiting. An 
attempt was made to ascertain whether a needle punc- 
ture through the crown region of the pericarp into the 
kernel endosperm would permit better sulfite absorp- 


TABLE 2 


Uptake of sulfite by blanched whole kernels of sweet corn 
half-immersed in a '2‘¢ SO, solution of pH 6.7 
for 4 minutes 


P.p.m. SOs dry basis 
R Tip « ip Crown region 
immersed immersed 
tion. It was found that punctured’ whole kernels 


absorbed more sulfite than unpunctured kernels during 
mnmersion in the solution. Dried punctured kernels 
contained one-half to two-thirds more sulfite than dried 
unpunetured kernels. The larger the puncture or endo 
sperm opening, the greater the difference in’ sulfit 
content between punctured and not punctured whol 
kernels. Puncturing favored greater proportional ab 
sorption by the larger particle than by the smaller ones 

Effect of rinsing after dipping. Rinsing corn sam 
ples with fresh water for 10 seconds after sulfiting 
resulted in the greatest proportional sulfite loss from 
half kernels. Retention by the free fragments was sur 
prisingly ligh. The sulfite content of whole kernels was 
least affected by the rinsing treatment. 

The combination of puncturing prior to sulfiting and 
rmsing subsequent to sulfiting narrowed the sulfite con 
centration range between the largest particles and the 
free fragments of a sample to a certain extent. This 
effect, however, was not believed to be significant 


enough to warrant further consideration. 


SUMMARY AND CONCLUSIONS 


Umitorm sulfiting of sweet corn from an aqueous salt 
solution is extremely difficult because of the mor 
phological structure of the corn kernel and other physi- 
cal characteristics 

When sweet corn is sulfited by dipping in a 0.5 or 
1.0% solution most of the sulfite is picked up during 
the first 10 seconds. Dipping times longer than one 
minute are not desirable. The difference between the 
sulfite levels of fragments and of whole kernels within 
the samples is greatly increased when dipping times 
longer than one minute are used. Use of dipping solu 
tion of greater concentration than 147 further increased 
the problem of differential uptake of sulfite between 
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fragments and whole kernels. Use of the lowest percent 
sulfite solution which will give adequate protection 
during preparation and sterage is strongly recom 
mended for treatment of sweet corn 

No effect of temperature of dipping solution was 
apparent within the limits studied. A pH! of 5 appears 
to be the optimum for the greatest uptake of sulfite 
from solution. 

Sulfite levels within a given sample of dehydrated 
sweet corn vary from an extremely high level in_ the 
fragments to progressively lower levels as groups ol 
more nearly whole sweet corn kernels are examined 
\verage sulfite level of the sample is directly related t 
the percentage, by weight, of these various kernel 
entities 

Within the whole kernel, the sulfite level decreases 
from the tip cap to the crown. When deep, medium and 
shallow cut samples are sulfited the average sulfite co 
tent increases as the cut becomes shallower. This is duc 
to increased percentages of smaller corn particles in 
the shallow cut samples. 

Immature sweet corn takes up more sulfite than the 
mature product. Sulfite distribution within the whol 
kernels is reduced during drying. Proportionally, more 
sulfite is lost from the lower third or tip cap portion oi 
the kernel than from the middle or the upper third 
portions 

Blanched, frozen, and defrosted sweet corn takes uy 
more sulfite than the freshly blanched product 


\bout two to three times more sulfite is taken u 
through the tip cap end than from the crown section oi 
the sweet corn kernel. The hulls materially reduce 
sulfite penetration but they tend to strongly hold on 
bind sulfite. 

Puncturing of whole corn kernels prior to treatment 
tends to increase sulfite absorption. Rinsing of samples 
after sulfite treatment tends to reduce the difference in 
sulfite contents between fragments and whole kernels 
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Program of the Vitamin Commission of the International Union 
of Pure and Applied Chemistry‘ 


Manuscript rece 


Lhe number an Variety of foods whe se principal 
nutritive value is due to their content of vitamins is sur 
prisingly large. Many commercially prepared foods are 
composed in part of high potency ingredients such as 
ish or other marine liver oils, vitamin .\ and 1) concen 
rates made therefrom. carotene oils, irradiated sterols, 


] 


Iried veasts, fermentation residues such as. riboflavin 


and vitamin B concentrates, and of course the svn 


thetic vitamins used for enrichment purposes hese 
products are bought and sold exclusively on the basis 


of their vitamin content. In addition there 1s a large 
variety of other foods in which the vitamin content plays 
a decisive role in relation to quality and pric Phese 
include milk, butter, and cheese (and their derivatives ), 
margarine, egg and meat products, fresh, canned, frozen, 
fruits and vegetables, fruit juices, and 
so on 

Many of these items are the subject of international 
trade. For the purpose of this discussion it is necessary 
to remember that a great deal of international trade 
takes place among foreign countries as well as between 
them and the United States hus, for example, de 
hydrated rose hips, a rich source of ascorbic acid, have 
considerably greater importance to certain European 


countries than thev have to the United States 


THE QUESTION OF ASSAY PROCEDURES 


Phe commercial evaluation of food products for thet 


vitanun content demands assav methods that are, above 
all, specih 4 they must also be reasonably precise and 
simple Many developments have occurred in the 


methodology of vitamin assays over the past. thirty 
vears or so since trading on a vitamin basis commenced. 
It will be readily admitted by assayers who have had 
experience with this problem that the precision of thes 
methods has far from satistied the demands of account 
ing departments whose capacity for significant figures 
knows neo limit Nevertheless, substantial advances 
have been made from the early days when reliance had 
to be placed exclusively on biological assays. Today, 
despite the great increase in the number of recognized 
vitamins, physical, chemical and microbiological tools 
have displaced the rat from his position of eminence in 
the court of vitamin jurisdiction. While the rat and the 


vitamin 


chick still hold sway in the assessment 
products of relatively low potency, the assay of foods 
for vitamin content seldom requires the use of animals 
eXCE pt lor rescare h purposes 

Presented before the Fifteenth Annual Meeting, Institute of 


On echnologists, Columbus, Ohio, June 1, 55 
| Pechnol ts, I J 14th, 
” Director, Food Research Laboratories, Inc. 
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It may seem strange that despite all the importing and 
exporting of vitamin oils and concentrates over these 
decades, no formal action in the direction of inter 
national agreement on assay procedures has ever been 

ttempted The natural forces of mumerce seem to 


have prevailed; that is to say, in a buyers’ market the 
huvers’ choice of assay procedure is usually specified, 
whereas in a sellers’ market the selle1 dictates the terms. 
his rule has mostly worked in favor of buyers in the 
United States since we have more often been the im 
ting country. Moreover, official standardization of 
ed in the United States 


to a greater extent than in most foreign countries. The 


vitamin assays has been devel 


official status accorded to such compendia as the U. S. 
ind the of Methods of the 


ot ( )fticial 


Pharmacopeia 
1 


\ssociati iltural Chemists (2) has 
been a strong motivating force this direction. How- 
ever, it must be recognized that pharmacopeial organi 
zations and standards-making agencies exist in other 
countries as well 

ven after the parties to a transaction have reached 


agreement on the choice f the assay method to be 


employed in evaluating a given vitamin product, dis- 
agreements are not infrequently encountered between 
the laboratories representing the buyer and seller, re- 
spectively Variations are attributable to technical 
details, such as the quality or choice of reagents, differ 


lity of electric current, 


or to environmental factors like the temperature, hu 
nudity, or light conditions. Failure to conform literally 
to specifi d analytical procedures or the use of different 
standards of reference are also contributory causes of 
interlaboratory discrepancies 

In intranational trade recourse is often had to official 
methods. I-ven in the absence of contractual declaration 
of the procedures to be applied in any given commercial 
transaction, these official methods may be assumed to 
have standing in the courts. But this is not the case 
with respect to international transactions. Hence dis- 
putes have arisen either because of failure to recognize 
that official international methods do not exist or 
through failure to specify which method shall apply in 
particular transaction 
Establishment of the Commission. Recognizing that 
trade in food products would be facilitated if interna 


tional agreement could be reached on the details of 
inalytical or assay methods, the Food Division of the 
\pplied Chemistry Section of the International Union 
of Pure and Applied Chemistry, has undertaken to 
achieve this objective. Since it was thought that the 


need for international agreement on methods for vita 
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mins was more acute than for other types of food 


analvses, one of the first acts of the Food Division was 
to establish an International Vitamin Commission. The 


members and their affiliations are 


Professor EK. Brunius (Chairman), Vitamin Depart 


ment, National Public Health Institute, Tomte- 
boda, Stockholm, Sweden 
Dr. W. F. J. Cuthbertson, Glaxo Laboratories Ltd., 


Gireenford, Middlesex, England 
Dr. Max Hoffmann-La Roche & Co. Ltd., 


Basle, Switzerland 


Kotler, | 

Dr. Bernard L.. Oser, Food Research Laboratories, 
Inc., 48-14 Thirtyv-third Street, Long Island City 1, 
New York, U.S.A 

Docteur Henri Simonnet, Member, National Academy 
of Medicine, Professor, National Veterinary School 
of \lfort and National Institute of 
Rue de la Cite Universitaire (NIV), Paris, France 


\gronomy, 


(he activities of the Commission are conducted 


mainly by correspondence. However an initial meeting 
was held in London in December 1954, and another in 
July, 1955, in connection with the NIVth International 


and Applied Chemistry in Zurich. Sev 


Congress of 


eral months before the writer left for Europe to attend 
the first meeting of the Commission several conferences 
were held with specialists in the field of vitamin .\ 
assay. These, together with the conferences conducted 
in 1954 under the auspices of the USI’ Revision Com- 
mittee, served to provide useful background material 
as to the current status of vitamin .\ standardization in 
this country 

Some basic principles and objectives. Several basic 
principles have been agreed upon by the membership of 
the Commission. It will not concern itself with vitamin 
products developed or intended for use in pharma 
ceutical preparations. This is the province of the vari- 
ious national pharmacopeial organizations and of the 
expert Committee on the Unification of Pharmacopeias 
established by the World Health Organization. Al- 
though pharmacopeial methods are frequently employed 
as the basis for the assay of vitamins in foods, they have 
no official status in the food and feed fields except when 
they are specifically so adopted. This has been done im 
the case of various vitamin assay methods of the .\s 
sociation of Official Agricultural Chemists (2) or the 
\ssociation of Feed Control Officials (3) 

The Vitamin Commission recognizes that it has no 
enforcement powers \ny procedure recom 
mended and promulgated by the Commission will have 


of authority commensurate with its 


assay 
only the degree 
international backing 

The Commission does not propose to enter into the 
development of vitamin assay methods de nove. It is 
recognized that a vast amount of useful work has been 
accomplished in this area already. The aim of the Com 
mission will be to adopt the features of these methods 
which in the experience of the members of the Commis 
sion best satisfy the combined requirements for speci 
ficity, reproducibility, simplicity, and workability on an 


international basis 
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It is recognized that for trading purposes 


specihicits 


or accuracy has often been sacrificed bg 


ansactiol 


untenable 


less tacit agreement of the parties to a 
when, in order to achieve it, a commerciall 
would result example 


degree of imprecision 


in assessing vitamin .\ potency of fish Piver oils, 
whole oil spectrophotometric absorption velues were 
used at a time when the only truly accurate method 
of evaluating vitamin potency was the biological 
assay. In view of the cost of bioassays in terms of time 
and money, as well as the large error of the biological 
assay, it seemed inevitable that efforts would proceed in 
the direction of making the more reproducible chemical 
and physical methods for vitamin A as reliable as possi 
ble rather than in the direction of increasing the pre 
cision of the bioassay. The successful culmination of 
this trend was seen in the replacement of the rat growth 
assay for vitiamin .\ in the U.S. Pharmacopeia and 


other compendia by a spectrophotometric assay based 
on the ultraviolet absorption of the unsaponifiable ex 
tract and correcting for non-specific absorption by an 
improved method originally proposed by Morton and 


Stubbs (7) 


ACTIVITIES OF THE VITAMIN COMMISSION 


In the year or so of its existence the Vitamin Commis 
sion has been concerned principally with the assay ot 
marine liver oils and vitamin .\ concentrates Whe 
methods for the assay of vitamin \ employed in various 
countries have been discussed critically wit! a view 
toward combining their best features and same 
time deviating as little as possible from. the ist ger 
erally accey ted practice, 

lo this end it has been agreed that the ass 
be based on the ultraviolet absorption of thi vitamin 


should 


using the saponification and extraction procefffre sub 
stantially as described in the U.S. PharmacoyfJa. This 
decision was arrived at after careful discussiof§ of such 
factors as the volume of solvent in relation tail, con 
centration of alkali, time and temperature of @jfluxing, 
etc. In view of the fact that isopropanol off suitable 
purity is not available in certain European coug§ries and 
that absolute ethanol (not denatured) is a heavily taxed 
luxury in many American laboratories, it was decided t 
explore the possibility of recommending the alternativ« 
use of either of these solvents. Since present data were 
considered to be inadequate as a basis for deciding on 
this point, a collaborative experiment was ag:. °d upon 
as a means of obtaining the necessary support for this 
proposal. The collaborative study was begun last spring 
the first step being the preparation and capsulétion of 

standard solution of vitamin .\ acetate fronga com 
posite of three batches of crystalline all-trans yRamin -\ 


acetate prepared in three different countries ang&checked 
to establish their spectrophotometric uniformi 
The data from this collaborative study wilffbe used 


to establish whether, within the limits of jor, the 
extinction ratios E,,,/E 3; and Gave the 
same value in both isopropanol and ethanol 
onstants 
entering into the correction formula specifie! by the 
U.S. Pharmacopeia. Incidentally, data will alfe he ob 


rhey will also provide data for checking the 


taincd on the reproducibility of the extinction ratios 
laboratories and on the degree 


of vitamin A loss encountered in the saponification and 


extract procedures 

Refore the correction formula can be applied in the 
assay, it is proposed that the vitamin .\ absorption curve 
of a test material satisfy certain criteria. .\ccordingly, 


vitamin .\-bearing oils and concentrates will be con 


sidered as falling into two categories, the first comprising 
thos hose unsapor thle extracts have absorption 
maxima within the region 323-327 my (the terminal 
vavelengths being cluded), and extrinction ratios 


not exceeding 0.7. (The latter figure may be 
ubject ter minor cl before final adoption ) lhe 
second category would comprise products whose un 


ihsorption maxima outside the 


above range, 323-327 my, and/or extinction ratios ex 
ecding 0.7. kon products in the first category, a corres 
tion formula sinnlar to or identical with that of U.S 
‘harmacopeia NIV (now NV) would be applied, pro 
vided the results of the collaborative study described 
above so warrant hie possibility exists that different 
equations may be required depending on whether 


IsOpropor al or ethanol is used as the solvent 


1 
] 


ucts belonging to the second categor\ 


Vitamin \ proe 


would have to be subjected to further purification of the 
unsaponitiable extract by means cl romatogt ipl 1¢ 
dsorptic lhe procedure prest ly cle scribed in the 
Swedish Pharmacoj. ippears to be most adaptab! 
to this purpose ilt ugl s vet no decision has been 


reached in this connection 
Vitamin A chromatography. lie Commission ree 
ognizes that much remains to be done in the field « 


standardizing adsorbents for vitamin .\ chromatography 


ind is cognizant of efforts in this direction currenth 


under way in tl United States \ special working 
group under the auspices of the Commission 1s explot 
ing this matter further. It is planned to inaugurate a 
subsequent collaborative experiment im which the re 


1 


producibility. of the procedure outlined tor products 
subject to chromatography wal 

\fter correction of vitamin absorption curves 
which have satisfied the criteria for spectral purity 
described above, the recommendation will be to multiply 
the | 325 mu value by the factor 1830 to obtain 
International Units of vitamin .\ per gram. If the re 
juirements tot spectral purity are not satisfied, even 
aiter chromatographic fractionation, it will be recom 
mended that the vitamin .\ product be assessed bio 
logically 

In considering the magnitude of the fiducial limits for 
the spectrophotometric vitamin assay, It was agreed, in 
acco-dance with the experience of analysts in the United 
States, that the error ol a single assav based on the un 
saponifiable extract (but not including chromatogra 
phy ) is & percent at the OS percent probability level 
It is hoped that the results of the collaborative study of 


The results of the collaborative study available at the July 


1955 meeting, though not complete, warranted the recommenda 


tion that only isopropanol be used 


CO 
methoc ling thie second category 
eld a basis for estimating its error also, In any 
ent it was agreed that while icial limits or standard 
rors s ld not be stated ssay reports, the parties 
commercial transacti should be advised to agree 
dvance upon the steps to be taken in the event tha 
heir respective assay alues differ by more than a 
ed degree 


Vitamin assay methods for foods or feeds. No action 


taken by the Conmissi th respect to the recom 
tiot vit n .\ ass methods for foods or 
eecdis. Certall uestions must be resolved before 
decision can be ré dast hether to approach this 
ject from the | nt 1eV ultraviolet absorption 
he antimor tri ride procedures \ working 
up has been est ed to consider this problem 
\ special report o1 thods r the assay of vitamin 


I) was presented to the Commission by Dr. W. F. J 


ithbertson, the ( er representing Great Britain 
here was general agreement on the principles involved 

is recommendations which are aimed at defining the 
mditions of the rat and 1¢ says broadly so that 


nvestigators can use the liets and methods 
laintenance O et det lat certain basic 

litions are it isis is placed on the 
statistical desig1 f the assay so as to permit estimates 
potency rather than simy minimum values, and to 
establish the validity and fiducial limits of an assay on 
the basis of internal evidence These recommendations 
have not vet been officially considered by the Vitamin 
(Commission but a working group has been assigned to 
the problem. It is of interest to note that the recently 
idopted vitamin assays 1n_ the S. Pharmacopeia 
‘Vo also provide for impr d statistical design in- 
Ivine the use erence groups and one or two 


AIM OF THE COMMISSION 


his discussiot t nodus operandi of the Com- 


mission with respect to one particular vitamin assay will 


ve to indicate the seriousness of its purpose and the 
e and deliberation emploved in executing it. While 


ion has no intention, nor indeed any author 


to supplant existing national or international 
ndards-making agencies, it seems likely that its 
forts. will fill a long-existing gap in international 


iding relations where vitamin products are involved. 


! ITED 
tometry appli to t ilysis of mixtures and vita 
\ o1 71 48-35 946 
f f ssociation of Official 
7t 1950 \ssociation of 
Official Agricultural Chemists, Washington, D. C 
Publicatior \ssociation of American Feed Control 
Officials Incorporated. 1955. College Park, Maryland. 
Pharmacop } 1 States of America. (The 
Unite States i X\ Revision. 1955 
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| The Effect of Herbicide Karmex-W on the Flavor 
A a,b 
of Canned and Frozen Asparagus 
ELIZABETH F. STIER WALTER A. MACLINN 
partment of Food Technology, Rutaers University, New Brunswick, New Jersey 
(Manuscript received June 21, 1955) 
\s a routine part of the tests on any new pesticide, 5. Packed it into 10 ounce packages overwrapped with heavy 
requests for flavor evaluations of foods derived from waxed paper 
crops to which the pesticide has been applied are sub 6. Frozen at —10° F. and held in frozen storage at 10° | 
mitted to the Food Te hnology Department of the New 7. Flavor evaluations were started September 27, 1954, an 
Jersey Agricultural [experiment Station by other de- they were completed on October 13, 1954 
partments. In this instance the test chemical under 
i . Li e 1, 1954, standard tormulation 
study was the herbicide, Karmex-W, which had been Canned Jun 
of Karmex-W (80% W.P.) was sprayed at a rate of 2 pound 
applied to fields of asparagus by the Vegetable ( rops per acre to one half of a second asparagus field. The other hali 
Department. The purpose of this preluminary ivesti- was used as the control. Asparagus had emerged at the time 
is gation was to ascertain whether or not Karmex-W the treatment. Harvests of asparagus were made on June 1, 2 
oc 
’ ( 3-p-chlorophenyl-1,1-dimethyl urea) produced a flavor 3. 4, 7, and 14, 1954 
fr the teal Che following procedure was used by Department of Food 
ect in canned and trozen asparagus. n the basis © Fechnology personnel in canning the asparagus the day after 
s the field tests and the flavor evaluation results, plans haveent 
were formulated for further work on Karmex-W. test and wate 
Washington strains of asparagus were grown on helds (Washing time varied with the amount of dirt on t 


treated with Karmex-\W. Samples of asparagus from 
treated and untreated plots were submitted for process- 
ing and subsequent flavor evaluation. 

lwo asparagus fields, each about one acre in area and 
three years old, were used as test plots. The soil type 
was Evesboro sandy loam. There had been no herbicide 
used on the plots previously. Rotenone had been used 
to control insects when and where needed. The aspara- 
gus for freezing was harvested from one field and that 


for canning from the second.‘ 


EXPERIMENTAL 


Frozen asparagus. ()n April 22, 1954, 
1 standard formulation of Karmex-W (800% W.P.) was 


half of the field at 2 


prior to spear emer 


gence, 


sprayed or i rate of 2 pounds per acre. The 


unsprayed half of the field served as a control. Asparagus har 
sting started April 27 and continued at weekly intervals 
through June 14, 1954 
The asparagus was prepared for freezing and frozen the day 
after the harvest in the following way 
1. Washed first by soaking and then by running water 
(Washing time was dependent on the amount of dirt o1 
the asparagus 
2. Trimmed and cut into pieces 
3. Blanched the tips 1 minutes and the cuts 3 minutes in 
boiling water 
4. Cooled the asparagus mn running water. 
Paper of the Journal series, New Jersey Agricultural 
' Experiment Station, Rutgers University, the State University of 
New Jersey, Department of Food Technology, New Brunswick 
" Presented hefore the Fifteenth Annual Meeting of IFT, 
Columbus, Ohio, June 14, 1955 
D. J. H. Ellison, associate research specialist in vegetable 


crops, and Dr. R. J. Aldrich 


i assistant research specialist im 
vegetable crops, applied the tield treatments and harvested and 


cle livered the asparagus tor essing 


pre 


26 


asparagus 


2. Cut into pieces. 


3. Blanched the tips 1 minutes and the stalks 3 minutes 


teaspoon of salt per car 


4. Filled into plain tin cans, added 


and filled the can with boiling water 


5. Sealed under 15 inch vacuum 


> 


6. Processed for 3 
initial temperature. 


minutes at 240° F., using 70° F. as the 


7. Cooled under running water 
8. Stored at room temperature 


9, Started flavor evaluations on October 15, 1954. and con 


pleted them October 25, 1954 


Commercially canned asparagus. Samples of asparagus, some 
treated with Karmex-W and some submitted tor 
evaluation. The 
that either 18 or 19 years old 
canned to 


untreated, were 
harvested f1 
The 


mmercial 


flavor had been 


he ds 
bee n 


asparagus 


were asparagus ad 


according standard « practice by a 


large canner 


The asparagus had been harvested at the following interval 


May 6, 8, 9, 10, 12, 13, 14, 20, and 27, 1954. Flavor evaluat 
were made after 6 months of storage, starting Novemb 1 ane 
continuing through November 19, 1954, and agan y 


ittet 


months of storage, beginning on February 2 and concluding 


February 21, 1955. 


FLAVOR EVALUATION 

The panel which had been in existence for 4 years 
was made up of graduate students and staff members of 
the Department of Food Technology. The panel had 
not been trained on any one commodity, but rather had 
had diversified experience in evaluating flavor differ 
ences on about 25 different fruits and vegetables. In 
the to be 
whether or not pre-harvest treatment with new pesti 


most instances problem considered was 


cides produced a difference in flavor in the food ma 


= 


KAKMEN-\W 


terial being evaluated, as compared with the normal 
ontrol program 

Flavor evaluations were made using the triangle test 
In this series of tests the triangle test was 
the logical choice since there was a treated and an un 
treated sample for each harvest day. Each judge re 
ceived three coded samples on a divided plate; two 
samples were alike, whereas one was different Phe 
judge was asked to indicate the duplicate samples on 
the score sheet. Two triangle tests were made on each 
harvest of asparagus by each judge. The samples were 
rerandomized for each replicate triangle test 

\sparagus which had been frozen was cooked and 
served hot to the panel. Canned asparagus was served 
at room temperature 

The panel judgments on each set of samples were 
analyzed statistically to ascertain whether or not a flavor 
difference was detectable 


Results are presented in Tables 1-4, melusive 


TABLE 1 


Frozen asparagus—five months’ storag: 


XN 

M 
M N 
M N 
M Det 
Det 

TABLE 2 
Canned asparagus —five months’ storage 
een t Numl N 

H x W ect 
N 
Not 

( hy t t I R versit 


AND CANNED AND 


FROZEN ASPARA 27 
TABLE 3 
Commercially canned asparagus—six months’ storage 
Number of 
‘ scparaticn 
TABLE 4 
Commercially canned asparagus—nine months’ storage 
Number of 
H correct 
iti 
" 
M 1 
SUMMARY OF RESULTS 
\fter five months storage, flavor ditterences were 
found in only two samples of frozen asparagus—that 
harvested on Mav 25 a1 the 1. No flavor differences 
were found 1n_ the | asparagus (Department of 
food Pechnology ) t the end ¢ 5 nonths’ storage At 
the end of 6 months storage » detectable flavor ditter 
ences were found in the commercially canned samples. 
\iter 9 months’ st u ever, commercially canned 
isparagus samples ested on Mav 12, May 13, and 
Mav 14 had detectable flavor differences. Apparently, 
in some samples a fferent flavor developed during 
storage 
\ E CITED 
| \ J. Significance 
in triangular tast test Research 13, 503-5 
(1948 
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The Influence of Ripeness on the Organic Acids, 
Sugars, and Pectin of Canned Bartlett Pears 


CHARLES DAME, JR. S. J. LEONARD, B. 5. LUH, ann G. L. MARSH 


Depariment of Food Technolog 


(Manuscript received June 21, i 


Bartlett pears were ripened to different pressure 
tests and canned according to commercial procedures. 
Organic-acids analyses of these samples were made by 
silica-gel column and paper chromatography. Results 
indicate malic and citric are the acids present in major 
concentration in canned Bartlett pears. Ripening at 
68° F. (20° C.) is accompanied by a rapid decrease of 
malic acid and a slower decrease of citric acid. Several 
acids present in lower concentration were identified by 
chromatographic procedures. The presence of glucose, 
fructose, and sucrose was also established by paper 
chromatographic methods. As ripening progresses, 
protopectin decreases and soluble pectin increases. 
The intrinsic viscosity and neutral equivalent of the 
versene-extracted pectin decreases as pears ripen, indi- 
cating glycosidic hydrolysis by polygalacturonase and 
de-esterification by pectin-esterase. The influence of 
these constituents on flavor and texture of the canned 
pears is discussed. 


The relation of maturity and handling of Bartlett 
pears to quality of the canncd product was reported in 
1934 by Ezell and Diehl (9). Recently, Leonard et al. 
(19) showed that the flavor of canned Bartlett pears 
largely depends on proper ripeness of the the fresh fruit 
In the former study chemical analyses were conducted 
mainly on fresh fruit, while in the latter the canned 
product was also used. Both groups reported that a 
decrease in total titratable acidity and an increase in 
soluble solids accompany ripening. Leonard et al. (19) 
found a further increase in total titratable acidity in 
pears during the later stages of ripening, but the nature 
of such change was not investigated 

In general, pears are relatively low in acid. Strachan 
and co-workers YY) found that Bartletts have the 
highest acidity and lowest pli among six varieties of 
pears grown in British Columbia. Malic and citric acids 
are present in relatively large concentrations in pears 
(14, 24), but the percentage of each varies with the 
Phe acids present in low concentration in pears 


variety 
nor have the 


have not been thoroughly investigated, 
changes in individual organic acids accompanying ripen 
ing been followed. The changes in sugars during stot 


we and ripening of tresl 
1.9). but little work has been done on identification of 


pears have been investigated 


the individual sugars 

The study reported on here was part of a project to 
relate the 
ripening to the quality of the canned product. Two 


changes in composition occurring during 


series of samples with ditterent average pressure tests 
were canned—one in distilled water and one in 25° Brix 
sucrose syrup. Chemical properties of the canned pears 
were correlated with ripeness of the fresh fruit as 


measured by pressure test. The influence of ripeness on 


rsity of California, Davis, Calif 


the organic acids, sugars, and pectin of the canned 
Bartlett pears is discussed. 
EXPERIMENTAL 


Harvesting and handling procedures. 
this investigation were harvested in Lake County, California, at 


Bartlett pears user 


16 to 18 pounds pressure test on September 2, 1953, and ot 
August 10, 1954. The fruit was stored at 32> F. (0) CG.) ane 
relative humidity for 7 days during the 1953 season and tot 


ays during the 1954 season Following cold storage the 
) and 85% relative humidity 


pears were ripened at 68° F. (20° ¢ 
The pears were canned at different stages of ripeness, a 
indicated by change in pressure test. During the 1953. s« 


for each lot were established by test 


the average pressure tests 
ing 20 pears selected at random. This procedure was modit 
during the 1954 season and each pear was pressure tested befor 
being canned; only fruits testing within one-half pound of tl 
desired pressure test were used 
During both seasons the pears were se rted to remove ¢ 
and wiped dry 
No 2 cats it 


tive fruit, washed in distilled water, 
was halved, cored by hand, and packed into 
18 ounces of unpeeled fruit and 11 ounces ot 

4 scTics ot pecled and halved pears Vas 


cat contained 
tilled water. Similarly, 
Cal ned 25 Brix SUCTOUst syrup The peeled pears were 

merged in tap water for 3 to 5 minutes betore syruping to min 


mize enzymic browning. The cans were exhausted in a vacuum 


closing machine and sealed under 15 meh yacuum, process 


in a rotary cooker at 212° F. (100° C.) for 30 minutes, at 
then cooled rapidly in cold water for 7 minutes 


Chemical analysis. The 1953 pack was stored at room tem 
1 


perature for 10 months before analysis, and the 1954 pack 


| 
4 months. The contents of 
at random from each lot were thoroughly mixed m a Waring 


5 cans of water-pac ked pears select 


blender. The siarry thus obtained was analyzed for soluble 
solids, total titratable acidity, and total solids, as described 
previous paper (1° nd for organic acids, sugars, and pe 

Lyophilization of the sample. (ne hundred g. of slurry 
weighed into an enamel pan and lyophilized for 48 hours in a 
Stokes Freeze Drier under a pressure ranging from 50 to 150 
of Hg. The weight of the slurry represented by 1 g 
lyophilized pulp was determined. The dried residue was stored 
at 10° F. (--12° C.) in tightly sealed glass bottles 


Malic and citric acids. A 1.()-g. sample of the lyophilized 
product of the 1953 water-packed series was mixed with 1 g. of 
silicic acid powder. The mixture was acidited with O.1 mi. ot 
SN H.SO, and transferred quantitatively to a prepared silici 
acid column, 15 mm, id. and 25 em. long. Because of the | 
acid content in the 1954 water-pack series, the amount of peat 
powder, silicic acid, and 5N was doublee (senerally, the 
column, solvents, and indicator were prepared in the manner 
described by Bulen ef al. (5) with the following exceptions 
(a) the column was made from 15 g. of dried silicic acid powder 
which was mixed with 10 ml. of OS5N H.SQ,; and (b) instead 
of nitrogen gas, compressed air freed from carbon dioxide by 
bubbling through 6N NaOH was used to maintain a slight, but 
constant, pressure on the column 

\ir pressure was adjusted to collect about 60 ml. of effluent 


per hour The schedule of solvents used im developing the 


100 ml. of 300 n-butanol m chloroform tollowed b 


columt Was 
35% n-butanol in chloroform (v/v). The first 150 n 


500 mil. of 


4 
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i 5 i er cte is briefly a 
mm 10 pyrex test tul tomatic « tant volume fra¢ s: 50 t ; 
t I t is poured into a 125-ml. Erlet 1 pea requent stirring 
mever flasl Phe ti t ce with 10-ml portions of if vit 50 mil 
cart lioxide re if | fraction aud the ishings ere t cl con 
bined and titrat th O.OIN NaQOH from a microburett ind eva] i der a hood at 
ising one drop of re is an itor. \ 1 temperatut t rganic acids, smal 
igitati the rv ng the titration to insur tit ib ( \ to t solution 
the of ster layer sch titrati \ft t \ by filtration and 
citric acids were re 1s millieauivalents (me mt tet 
per 100 ¢ i pear I rv basis \ppr mat () ( lk sp tied 
1 
Other organic acids. ()rganic acids present m minut uf 0.01-n ae juots 
centrations in tl nned pear vere separated by licie acid Ntaiing ot g solvent Was 
vot ed p and a 
2? mn va Phe colut va vit ( 10 
+} >1-pound pt | en at 
( ist j f silici id, acidified with ‘ 10 spots on a 
In ( ed « th 150 ml t backer 
and 100 ml. ea 10. 1 () ar 0) butar Botl inalvzed for 
‘ titrate 1 non-1 Hassid method 
ter titrat 1 ¢ e solution. Th 
mat is is calculated as 
hit ter t 
21 pressure Pectin. ins into water 
ace nl ne tr ible il \ tially the same 
‘ t ( ectic materials 
it tha re} ( ¢ 2 volumes ot 
uted to. ds Y5 thar termined by the 
tract i in 1001 f istill vat t ctin was deter 
and ¢ oil thes | 1) ta C-3 cati ( by g Peetin 
Sas oh lrogen { to remoy etallic ic The column was t t i il 0.2% Calgon 
; th 100 vater to recover all the fr lint 
id sdsorbed on a Duolite A-4 a! 
resi | ‘ n RESULTS 
sdenriansal — iter to remove sugars. The acids wer Changes in organic acids with maturation of Bartlett pears. 
from t th 200 ml. of 2N NH,OH. TI r chromatography re 
eff t the i thr it Duolite C-3 to cor that 
tt ul t t Tree lumt \ titv i | These 
th 1001 un ater to recove the act \ titat ic acid column 
t and re combined d vorated t itogral] ey relate to the 
d draft temperatur Figures 1 and 2 
rs ~ vended 2 ml t water. © t t st of 16.8 pound 
1. ot the It t S MIXCt silicic acid picked the harvest of the 
titer lificat developer nt column cot trol-ripe | gher malic, citrn 
taming | th t solvent described previous ‘otal ‘ srvested at 16.5 
Fractions from t titration peak re mbined, evap is. The pressure t t iN ted at 16.5 pounds 
rated t re described d used for paper 144 storage at 32° F 
hromatovgraphy When + toa pres 
Identification of acids rs cal t entified by e test below 5.5 ( reased rapidly, citric 
wi-dimensional descending paper chromat aphy \ few drops more slowly bot ids | ir i nimum value 
tron thei acid column \ 0.01l-ml. aliquot of the sample ng seemed to b ' the two acids 
to a Whatman N 1 filter paper he same quat This experiment as f t . e series of pears 
tits vn acid solut ntaiming 100 ue. of acid was applic d in 25° Brix s | sults were similar to 
went to the kt Iwo developing solvent mixtures those obtained for t lled water 
butanol-water-906¢ cid (5:4:1 v/s During the | ition between total 
dA enol ter-90% formic acid (300°100°4 titratal widity t d citric acids was 
\ Ivent (a i repared & hours before use, and only apparent until tl pressure test 24 pounds. Below 
t iver WV us ( matograms were developed tor 16 that point. the titratable acidity increas ile both malie and 
to 18 1 it 70° | 1 itric acids were still decreasing \ ease in other acids may 
( romat ims prave vit i hutiot ve contribute t t rea widity Quantita 
nol ethanol at H 5.8 \\ the phenol thy nges in thes er t1 vever \nother 
\ is used to develop t chromatogran me spots were wssible con itins t ght the ise of galacturonn 
Teac ilfway de ( iper to prevent t enol front cid or oligogalact sing le-esterification of the 
ron bscuring the ve low-moving acid spots \ ¢ 1 ester groups t ct } the action of the 
Sugars. Phe ug present in the canned product were enzyme pectin-« is 
identified by unidimensional descending paper chromatography During th seas e 4 iment is repeated. a 
Sug vere extract fro. ir samples by a procedure similar 1 results (Fig Pr a in general agreemet ith the 195 
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| 
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data. However. samples with pressure tests below 1.6 pounds verted to their sodium salts for comparison on the paper 
were not canned during 1954, and the possible increases in malic chromatogram. 


Development of the paper chromatograms with the epiphas« 


and citric acids noted during the last stage of ripening in the 
butanol-water-90% formic 


1953 samples were not observed. It is interesting to note that the of a solvent mixture made from »w 


pears canned in 1954 contained only about half as much acid as acid (5:4:1 v/v) followed by spraying with bromophenol blu 


indicator, indicated the presence of chlorogenic. alpha-keto 
glutaric, glycolic, and possibly pyruvic, succinic, and lactic acid 


in canned Bartlett pears. The Rf values of the various acids are 
a = —-—9, shown in Tables 1 and 2 
° 
TABLE 1 
a4 ds Rf values determined for the sodium salts of known 


acids used for identification 


xr WA 
ra) Solvent 
| phenol-water 
= Known acids butanol forn 
ax 30 } 1 water 
5 formic acid spotted 
t top f 
° 
Chk 
A ‘ 
>) Fun . 
CITRIC VS acti 
MALIC PLUS CITRIC —- iw 
TOTAL TITRATABLE ACIDITY — e— 
. 
8 ‘ = at Because of the failure to separate pyruvic, succinic, and t 
17 15 13 i 9 7 ss) 3 ! acids with the solvent mixture of #-butanol-water-formic acid, it 
PRESSURE TEST (POUNDS) was decided to use a mixture of phenol-water-90% formic acid 
(300:100:4 w/w) as recommended by Stark et al. (28) and 


Figure 1. Changes in acid contents of Bartlett pears canned 


at different pressure tests (1953 water pack). Rentschler and Tanner (26). The results, along with Rf values 


for the two different spotting procedures used, are als pre 


Pe sented in Tables 1 and 2. The chlorogenic acid spots fluoresced 
the 1953 pack. This was probably due to variations in climatic ; re 1 po 1oresced 
f a + ; under ultra-violet light and turned dark green when exposed to 

| conditions and possibly to changes in cultural practices hint a k - 
ammonia tumes, which ts in agreement with t work of Brad 

Results of both years’ analyses indicated that the total titra ' ; F 


table acidity was lower than the sum of malic and citric acids 


indicating the presence of both malate and citrate ions in addi TABLE 2 
tion to the free acids in the pears 
_— on Rf values of the sodium salts of unknown acids from pears 
= — » nt tor Solvent for paper chromatograph 
30 silica-gel 
mn pher tes 
butanol ©, fort 
ga hl form l v/v) votted 
\ 
\ 
a 8 cc hl : ichlorovgeni« t 
x \ und (chlorogenic ‘ lp 
> |. glutaric 7 
= ‘ (lactic or 
® succit 
a 
gl 
74 (lactic, sux 
cin 
MALIC ACID —o— 
CITRIC ACID 
field ef al 4) and Hulme and Richardson (13). Weurma 
0 ; , > = and Swain (35) have shown that chlorogenic acid is one of the 
6© 4 2 0 6 215 
PRESSURE TEST (POUNDS) substrates involved in enzymatic browning of pears. Chlorogent 
ESSURE TE a acid was not detected by the alcohol extraction method 
Figure 2. Changes in acid content of Bartlett pears canned The first acid eluted from the silicic acid column by the 5% 
at different pressure tests (1954 water pack). n-butanol solvent was greenish in color and strongly acidic. It 
7 was soluble in chloroform but insoluble in water and could not 
Identification of acids by paper chromatography. The or- be identified by paper chromatography. It left a greasy coating 
ganic acids present in very low concentrations in canned Bartlett on the bottom of the beaker when concentrated and was not 
pears were separated from malic and citric acid by silicic acid found in the alcohol extract 
column chromatography of both the lyophilized powder and con- The second acid which emerged from the column im the 5% 
centrated alcohol extract The presence of the various acids n-butanol solvent gave a sharp increase in titration value. ©! 
. ts demonstrated by paper chromatography. Only the sample the acids occurring in low concentration this was present in th 
umed at an average pressure test of 2.1 pounds was used for greatest quantity, vet it could not be detected by paper chroma 
this investigation Samples of known organic acids were con tography. Volatility would account for this behavior Acetu 
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RIPENESS AND CANNED BA 
wl i nd to en it the column in the 5% n-butanol 
solvent by Bulen « this acid might be aceti 

Id tification o t ther ganic acids by paper 
chromat raphy was in a ement with the Ivent concentra 
position it icids would elute from the silici 
wid columr The preset f still other acids was indicated, but 
ufhicient quantities « Hd not bet lated for identiticatior 

Chromatography of sugars in pears. The results of chroma 
tographic identification i various sugars present in Bartlett 
pears ed om cdisti iter wn in Table Ina pre 
Wmminary ¢ erin d fructose were the only sugars 
found im large quantity ’resence of sucrose was indicated after 


TABLE 3 


Rf values of known sugars and the sugars present 
’ in Bartlett pears 


R 
Kr Unk 
G 
xtract trated tenfold. The o re ot 
isn ‘ trat WI in these canned samples was 
t wit t inalyses conducte Sirachat 
as 16% the total sugar 
Bartlet t i fresh Bartlett pear sampk 
it an average pre est 2.1 pounds is lyophilized ane 
extract if I n t same manner as pears canned 1 
distill ate aner itography t} ulcohol extrac 
cated t resem 1 larger quantity o icrose in frest 
wars tha inn the i ‘ I Thus it appears that sucrose 
might ve b partia zed during the canning process 
Ni istent trene t tity th wars among the 
variou amples etected by the mtensity or size ot 
~port romatovra 
Quantitative analysis of sugars. The results of the quant 
tative analvsis of reducing and non-reducing sugars and the 
soluble solids of the 1953 canned samples are presented in 
Figure They are the average of determinations from both 
slurry at lvophilized pul fefractometer readings of the 
canned } that ble solids hac creased durn 
maturat the t during storage at 32° | (0° C.) 
s the rea lowly but steadily ring ripel 
ing at OS F. (20° ¢ t uit tested 2.4 pounds; further 
ripening caused a shar} ‘ e until the fruit tested 1.5 pounds 
Belo that int, littl i luble solids was apparent 
The increase m reduce expressed as dextrose equiva 
lents (DI followed t ime pattern as that for soluble solids 
However pid decrease in DE in the samples canned at pres 
Pectin change accompanying ripening. [he changes in pe 
tin content of pears canned at different pressure tests are shown 
in Table 4. Pectin breakdown in Bartlett pears during ripening 
vas gradua Durine ripening, as measured by pressure test of 
the fresh fruit. wate luble pectin increased gradually, ind1 
cating the conversion of protopectin to soluble pectin. Wher 
the pressure test of the tre pears dropped below 1.9 pounds 
most all of the protopectins had been converted into soluble 
ectins. Total pectin content also decreased with maturatior 
This might be attributed to hydrolysis of the water-soluble 
pectin to oligogalacturomide galacturonic acid no longer 
precipitable by alcohol. The occurrence of galacturonic acid 1 
ripe pears, as reported by Ash and Reynolds ’), seemed t 
support this hypothesis. The decrease in total pectin might als« 
he Cause hy utilization ot ilacturonic acid by the pear tissue 
is a source f eneres Thi omt needs turther investigatiot 


versene-extracted pectic materials from 
xtracted 


Characteristics of 


canned pears. The characteristics of versene-e pect 


= 
| 
| 
ETT PEAR QUA 31 
erives n tt it different pres 
ire tests ar show! | . it is apparent that the neutral a 
ent and , s t ctic materials de 
5 with a decreas 1 test ecrease in neutral 
t was caused hy ri ti of the pectic materials 
= 
60 
> 
x 
| 
< 4 
45 
we) 4 
i 
OLUBLE LIDS 
2 
x GARAS SUCROSE ° 
a 
fe 
> 15 : 9 ? 5 3 
PRESSURE TEST (POUNDS) 
Figure 3. Changes in soluble substances and sugars in Bart- 
lett pears canned at different pressure tests (1953 water pack). 
bv ft enzyme pecti teras 33 rming more carboxyl 
galactur ill lntrins1 Viscosity Is a 
nroperty representing ir size neth of the poly 
ide cl t extract ct The decrease m 
sic Vise ty t ct cates the hivdrolysis 
pectin 1 t \ icturonasc 34) 
to smaller t ca that t ctins extracted from 
mples canned at ‘ tests 2? and 2.4 pounds had 
nearly equal intrins i ties he sample canned at 1.0 
1 pre e test ‘ trins viscosity of only 1.60 DI. 
er \icCreadv a ; rted an vis 
TABLE 4 
Increase of soluble pectin accompanying maturation 
of Bartlett pears 
Water-soluble 
\ Pot uronides 
9 
87.6 
4 
sitv. value 6.0 for versene-extracted pectin trom unripe 
Bartlett pears, but 1 I ruit. Their results agree with 
lata obtained in this investigat 
From tl thove results, it seems likely that complete 
vdr ‘lysis ot port I pect molecule to oli 
gouronides and galactut is occurred when pears ripen 
to low pressure test. 1 g of Ash and Reynolds (2) that 
free galacturonic acid 1s ent in ripe, but not green, pears 
eem to support this t 


DISCUSSION 


\ comparison betweet changes in acids ( Figures | 


and 2) and in reduci substances as dextrose equiva 


| 

| 


FOOD TECHNOLOGY 


lents Figure 3) u sayy les canned at pressure tests 
helow 5.5 pounds indicates a very interesting relation 
ship \s the 


pounds, a rapid decrease in malic and citri acids Was 


pressure test dropped from 5.5 to 1.5 


accompanied by a rapid increase in reducing substances 


(other researchers (%, /V, 30) have reported an increase 


in sugars but little change in acid during mpening ot 
Bartlett pears. However, thet results were based upon 


non-specific procedures for these constituents reducing 


due methods for sugars and total acid determination 


for acidity 


It is generally assumed that the increase in reducing 


value during ripening results partially trom hydrolysis 


of starch t maltose o1 oluet st Llowever, since papel 


chromatography failed to detect any maltose in pears 


rr quantitati changes in sugars during ripening, it 
seems unlikely that the increase in reducing value came 


entirely from the hvdrolvsis of starch 


TABLE 5 
Properties of versene-extracted pectic materials isolated 
from canned Bartlett pears 


Neutr Intrins 


It is also possible that the merease m reducing value, 
particularly during the late stages of ripening, could be 
due to hydrolysis of pectin to low molecular weight 
oligouronides by the enzyme polygalacturonase The 
presence of polygalacturonase in ripe Bartlett pears has 


been demonstrated by McCready and Met omb (23) 


and Weurman (34) This enzyme causes hvdrolvsis 
of alpha-1.4,-linkages in the p Ivgalacturonide chain of 


he pectin molecule to liberate the aldehyde group on 
irbon number 1. Simultaneous action of pectin 
sterase and polygalacturonase may partially account ton 
the increase in both titratable acidity and reducing value 
during the latter stage of ripening 

\ssuming there is little change in acid content during 
processing, results of this investigation might be cor 
related in general with respiratory activity of pears 
e respiratory rate of pears during ripening increases 
to a maximum and then declines. Ulrich and Paulin 
37) showed that maximum respiratory activity com 
cided with best eating quality of pears. Indications are 
that clecreas in male and citric acids are issociated 
the climacteric rise, and that a possible increase in 
heth acids m the later stages accompames senescence 
the apparent decrease malic and citric acids and the 
presence of the irious intermediates of the tricar 
boxvlie acid evele indicate operation the Krebs 


during ripening of pears. It is difficult to explain why 


respiyatory activity decreases and senescence begins 


when considerable respirable material is still present 


Possibly the structural breakdown of the fruit and the 


crease of volatile reducing substances such a> 
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methanol, acetaldehyde, and acetyl methyl carbinol 
during ripening might inhibit) some phase of th 
respiratory enzyme system, causing a piling up ol mali 
and citric again at senescence 

lhe work of Leonard eft al. (79) and Luh ef al. (27) 
indicated that pears canned at average pressure test 01 
1.5 pounds score higher in flavor than those canned at 
lower or higher pressures but graded lower in texture 
\t this pressure test malic and citric acids were at then 
lowest. while soluble solids were at their highest 11 
these constituents are mipertant determuning— the 
acceptance of the canned product. It is important t 
point out that m this project pears with an average pres 


sure test of 2 pounds were found to be best suited fo 


canning to insure good texture as well as flavor in the 
canned product. 
SUMMARY 

Bartlett pears were ripened to different pressure tests 
and canned. The canned products were analyzed for 
malic and citric acids by  silica-gel column chroma 
i Results indicate 
When the 


pears were ripened at 68 If. (20° C.) to pressure test 


tography and paper chromatography 
malic and citric acids are the major acids 


below 5.5 pounds, malic acid decreased rapidly, citri 


more slowly. Both acids appeared to reach a minimum 
PI 


value when the pressure test was 1.5 pounds. Further 


ripening seemed to be accompanied by an increase IM 
\ possible relation of organic acid 


metabolism to respiration and senescence ts suggest d 


the two acids. 


Chlorogenic, alpha-ketoglutaric, glycolic, pyruvic, and 
possibly succinic and lactic acids were present im canne d 
Bartlett pears in minute concentrations (ilucose, fruc 
tose, and sucrose were the only sugars found by paper 
chromatographic methods 

Increases in soluble solids and reducing value accom 
panied ripening. This was thought to be caused part! 
by the conversion of protopectin to soluble pectin any 
the hydrolysis of the water soluble pectin to low 


molecular weight uronides. The intrinsic viscosity ind 
neutral equivalent of versene-extracted pectin im pears 


decrease with the decrease 1m pressure test, indicating 


' 
( 


glycosidic hydrolysis of the polygalacturonide chain at 
de-esterification of the methyl ester groups in the pecti 
molecule during ripening 

lhe importance of orgamic acids, sugars, and pectin 1 
quality of canned Bartlett pears 1s discussed 
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Effect of Freezing Conditions on Appearance of Frozen Turkeys’ 
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Packaged, ready - to-cook, 140 F.-scalded, Broad 
Breasted Bronze tom turkeys of two ages (13 to 14 
weeks and 6 months) were frozen in a blast tunnel 
under experimental conditions varying with respect to 
prechilling, blast-air temperature and velocity, and 
presence of insulative boxing. Measurements were 
made of rates of temperature change in the skin, un- 
der the skin, and in the flesh. Corresponding observa- 
tions were made of the frozen appearance. 

For equivalent degrees of finish (amount of fat in 
skin layer) faster rates of freezing yielded lighter 
frozen appearance. On a comparative basis within the 
commercial ranges studied, optimam appearance was 
most critically affected by the degree of finish and by 
freezing in a box versus the open-air blast. Moderate 
effects were obtained by variation of air temperature 
and air velocity in the commercial range. Close atten- 
tion to these factors is essential for production of op- 
timum frozen appearance in poultry processed by cur- 
rent practices. No appreciable differences in frozen 
appearance were observed between ice-chilled turkeys 
and those frozen immediately from the warm eviscer- 
ated state. 


From the viewpoint of the consumer, the appearance 
of frozen ready-to-cook poultry is of primary im 
portance, because it is the only quality factor that can 
he judged before purchase. It is then the natural con 
cern of the processor to develop and maintain an opti- 
mum, light, pleasing appearance in the packaged 
product. Recent trends in production and processing 
of poultry, and particularly turkeys, have altered the 
inherent appearance of freshly dressed birds and have 
imposed stricter requirements for freezing im order to 
obtain acceptable and optimum frozen appearance. In 
production there has been a trend toward the marketing 
of immature (fryer-roaster) turkeys with thin, darker 
appearing skin due to lack of subcutaneous and intra 
cutaneous fat. .\ possibly more significant trend ts the 
increased use of higher (140° F.) scalding temperatures 
which, although producing a feather-free bird at. re- 
duced cost, results in the removal of the outer skin layer 
and exposure of a darker surface much more susceptible 
to darkening and dehydration. These developments 
have created a need for all possible modifications in 
processing and freezing that will produce lighter appear- 
ance of the frozen surface. It was therefore considered 
desirable to re-evaluate the freezing requirements for 
turkeys, with particular attention to appearance of high 
temperature-scalded and immature birds 

Factors that were studied included air blast tempera 
ture, air blast velocity, degree of finish (amount of fat 
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in skin layer), freezing box-packed turkeys compared 
with freezing turkevs on open shelves in the blast tunnel, 
and freezing ice-chilled eviscerated turkeys compared 
with freezing warm freshly eviscerated turkeys. Rates 
of freezing were recorded under the various experi 
mental conditions and correlated with the final frozen 
appearance. The results emphasize the beneficial effect 
on frozen appearance of good fimish and freezing 
open shelves in a blast tunnel, and also imadicate the 
extent of improvement to be derived from lower a 
blast temperature and ligher air velocity 


EXPERIMENTAL 


General procedures. Broad Breasted Bronze tu 
shocked to reduce struggling, bled by an outside neck 
scalded at 140° F. for 30 seconds, picked by machu 


mediately eviscerated. During evisceration, and im tl 


cle lay before pac kaging or ice chilling, the surtace o 
was kept moist by frequent spraying with tap water 


was carried out by submerging the eviscerated carcasses 
mixtures of water and cube ice for about 4 hours, whiel 
general reduced the temperature in the breast to a rang 4) 
to 45° 1 Turkeys were packaged in evacuated, heat-shrunt 
plastic bags. In general, freezing was carried out m an exper 
mental air-blast tunnel freezer which could accomn 
standard-size wire-bound wooden turkey boxes im a lows e£ 
ment and individual turkeys in the open air of the blast 
upper segment. Temperature of the air blast could be a 

} 


rately controlled and recorded. The velocity could 
ither 600 or 1300 feet per minute and actual velocities va 
Continuous records of temperature in the treezing carcass 


obtained at three locations: (a) under packaging film and 
top of skin in breast region, (b) under breast skin and t 
on flesh, and (. in the sh of breast to depth of one mel hr 
ippearance of the packaged and unpackaged turkeys was t 
and pictures in black and white and in color were taken to recor 
as far as possible the observed differences between experiment 


treatments. Satisfactory reproducibility of appearance an 
perature changes between replicate turkeys at each of the 
fied freezing conditions was established for 6-month turkey 
with the use of 4 turkeys per condition. In subsequent 
with 14-week turkeys, the number of replications for each 
12 freezing conditions was reduced to two. Agreement betws 
duplicates was excellent. Observations on changes in isolate 
skin and flesh were confirmed in 3 separate tests, one 
keys and two with chickens 
Preliminary observations on behavior of skin layer. !t1> 

known that 140° F. scalding leads to removal of the epiderma 
layer in the usual operation, resulting in a surface of altered 
appearance and greater susceptibility to dehydration and darke 
ing. To a considerable extent the darkening can be attributed 


vith tur 


to a greater transparency of the surface layer, which permits 
light to penetrate and be partially absorbed. In the overall 


freezing operation, the skin may be cooled to the freezing point 
so slowly that it has ample time to dry in the thawed sta 


shrink, become more transparent, and hence acquire a dark 


t 


appearance. More important, the skin may be cooled throug 
the freezing range so slowly that large tce crystals are formed 
in preference to small one The larger the tce crvstals 


7 
1 own 
llineg 


APPEARANCE O! 


Hore transparent the irtace layer, and consequently the darker 
Is t i] irance of tl werall surtace \ theory of the relation 
hetween rate of freezing of meat and its frozen appearance was 


‘ 
developed as early as 1932 by Moran (4) in terms of the size of 
ce crystals formed, and this effect was investigated in poultry 


hy Koonz and Ramsbottom (3) in 1939. Moran's criterion for 
ceezing ite i that the temperature of the tissue 
hor ill from 41° F. to 23° F. within 30 minutes in order to 
bta the typically light ippearance associated with small-sized 
ta 

> ral preliminary freezing experiments with turkeys wer 


n an attempt to estimate the maximum depth beneath the 

1c] bove criterion has any significance witl 
ect t urface a irance. Observations were made of the 

t- al l I turkeys, as the skin appeared on 
tact bird, and t al 1 when removed trom the bird 

ind placed on a white background \lso, as far as it was possi 

rking with the frozen tissue, the frozen appearat 

the exposed underneath flesh surface was noted for birds 
zen fast and si Sinular experiments were carried out 

t ) t chicken cockerels Strips of 
duminum toil and white paper were inserted betweet 

kei d flesh. j 1 therentiate between optical changes 
the skin and in the fl irtace that occur during freezing 
\lso, in some cases, the skin was stripped from the bird and 
tret ihout a pseudo-carcass possessing latent heat content, 
pect t, and luct imilar to those of the actual 
irca n order to reproduce the actual rates of temperature 
ing t ki t and slow t c71 Skinned birds 
the ski vered pseudo-carcasses, and the intact birds with foil 
kin were packaged in heat runk plastic film to 

revent moisture I ind re trozen at rapid (—30° F. air 
blast. 1300 F/M) a lo | till ai rates. Compari 
on ot the effects in skin and flesh are shown in Figures 2 


Figure 1. Effect of freezing rate on frozen appearance of 
packaged ready-to-cook cockerels. A broad strip of blackened 
aluminum foil surmounted by a narrow strip of white paper 
was inserted between flesh and skin in order to determine the 
changes in the skin apart from the flesh. No. 254, frozen rap- 
idly at 30 F., 1300 ft. per min., illustrates the relative 
opaqueness produced by small ice crystals, while No. 255, frozen 
slowly at +10 F. in still air, illustrates the relative transpar- 
ency of the slow-frozen skin and hence its significant role in 
the overall surface darkening. 


Tests with both turkeys ane following 
onclusiot Of the overall 


chickens support the 
surtace lightening produced by fast 
freezing, a considerable part takes place in the skin, which 
during fast freezing becomes less transparent; the remaining 


ind equally important portion of the change occurs in a very 


in surtace lay He I t appreciably below the 
urtace of the Hesh are of practical importance in establishing 
Irozen appearance of the bird Chis suggests, as a practical 
criterion by ch t te fre g rates for chilled poultry 
the time required for the temperature ist under the skin to 
ich 20° | \t this temperature practically all of the water 


Figure 2. Effect of freezing rate on frozen appearance of 
flesh surface of packaged, skinned cockerels. A slanting wedge- 
shaped cut was made in each side of the breast, and strips of 
blackened aluminum foil inserted in order to demonstrate the 
relatively slight depth to which light penetrates the flesh. The 
slow-frozen flesh (No. 256 F.) was, of course, more transparent 
and darker than the fast-frozen (No. 257 F.). 


in the tissue is fro For comparative purposes we shall indi- 


cate such times for the freezing rate curves to follow 

Effect of finish and size on freezing rate and frozen ap- 
pearance. ation of the 
rate data, differences in temperature between the three thermo- 


order to simplity exami 


treezing 


couplh locations in t carcass (under packaging film and on 


skin, under skin and on flesh, in flesh to depth of one inch) are 


+)0°F 


#2575 

Figure 3. Effect of freezing rate on transparency of iso- 
lated skin from cockerels. Skins were stretched over pseudo- 
carcasses, consisting of plastic film bags filled with gelatin so- 
lution and covered with strips of blackened aluminum foil and 
paper to facilitate comparisons of relative transparency. Re- 
sulting “carcasses” were packaged in heat-shrunk film and fro- 
zen at —30 F., 1300 ft. per min. versus 4-10° F., still air. The 
much greater transparency of the slow-frozen skin (No. 256 S) 
is quite evident. 
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50 TEMPERATURE AT THREE SITES IN CARCASS 
IN OPEN TUNNEL AT -2/°F, i300 F/M 


40 SIX MONTH BRONZE TURKEYS 
« \ 
w 
= 
~ -10 


2 a 6 8 10 12 14 16 18 
HOURS 


Figure 4. Temperatures at 3 locations during freezing of 
packaged, ready-to-cook Bronze tom turkeys of 21 Ibs. weight. 
Thermocouples were inserted under packaging film and on skin, 
under skin and on top of flesh, and at a 1-inch depth in the 
flesh, all three being in the breast region. 


sented in Figures 4 and 5, after which data will be given 
mly tor the most critical site, just under the skin. Figure 4 


nr 


shows the temperature gradients developed during the freezing 
of a well-fmished turkey, where the surprisingly large spread 
in temperature between outer and inner surtace of the relatively 
thin (1 to 2 mm.) skin is a reflection of the pronounced in 


sulating property of this fatty layer. In contrast, Figure 5, 
containing essentially the same data for a poorly finished 
immature turkey with a much thinner, relatively fat-free skin, 
indicates practically no temperature gradient in the skin layer 
When this effect of poor finish is added to the effect of smaller 


size of the immature fryer-roaster turkey compared to the 
heavy mature turkey ¢ arrive at a great difference in freezing 
rates of the superficial layers for the two sizes of turkeys, as 
Illustrated by the data plotted in Figure 6. These two factors 
(less msulation in skin and smaller size) which both lead to 
rapid freezing are the only two factors working in favor 
i smaller bird as far as frozet appearance ts concerned, and 
they obviously fall far short of overcoming the inherently darker 
ippearance of the poorly finished immature bird 


Freezing in boxes versus freezing in open air of tunnel. 
\n insulating effect during freezing of far greater potential 


50 TEMPERATURE AT THREE SITES IN CARCASS 
IN OPEN TUNNEL AT -30°F, 1300 F/M 
14 WEEK BRONZE TURKEYS 


TEMPERATURE (°F) 


-20 


2 4 6 8 10 12 14 16 ‘8 
HOURS 


Figure 5. Temperatures at 3 locations described under Fig- 


ure 4. during freezing of packaged, ready-to-cook Bronze tom 
turkeys of 7 lbs. weight. 


magnitude than that of the skin ts the insulation introduced by 
the packaging or boxing present. This insulation is deriv 
from the boxing material and the blanket of still air that 
encloses. To obtain a measure of this effect, comparably pach 


aged turkeys were frozen simultaneously in the same blast 
tunnel, some in the open air of the blast and some packed ir 

wire-bound wooden box. The box was surrounded on 4 sides 
(above, below, upstream, downstream) by empty boxes wit! 


spacers, to simulate a heavily loaded freezing tunnel 


50 FREEZING RATES 
~ IN OPEN TUNNEL AT -2/°F, 600 F/M 
. 40 13 WEEK VS 26 WEEK TURKEYS 
2 ! 
= 30 
= 

26 WEEKS 

w 
Qa 
= -20 
w 
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Figure 6. Effect of size on rate of temperature change under 
ckin of packaged, ready-to-cook Bronze tom turkeys. 


50 OPEN VS BOX FREEZING 
= BLAST TUNNEL AT -2/*F, 600 F/M 
* 40 6 MONTH TOM TURKEYS 
z ! 
x 30 
w 20 IN BOX 
= | 
> 10 

IN OPEN 

w 
fe) 
| 
« -10 
w 
= -20 
w 

-30 J 


HOURS 
Figure 7. Rates of temperature change under skin for open 
versus box freezing of packaged, ready-to-cook, 21-lb. Bronze 
tom turkeys. 


For 6-months-old turkeys (Figure 7) the time required for 
the temperature under the skin to reach 20° F. was 3 


in the open tunnel compared to 15 hours in a bo Correspond 
ing times for 14-week turkeys (Figure 8) for open and be 
freezing were 1 and 6 hours, respectively These lare 


differences due to insulative effect of the box were reflected as 
expected in marked differences in frozen appearance, as sl 
tor 14-week turkeys in Figure 9 

Differences in times for the interior of the birds to reac 
frozen storage temperature (O° F.) were also large for the tw 
freezing conditions. For example, time for flesh at a 1-inel 
depth of 6-month turkeys to reach 0° F. was 14 hours for 
treezing compared to 27 hours for box freezing 

Effect of temperature and velocity of air blast on freezing 
rate and frozen appearance. Jurkeys were frozen under all 
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rae ir tem tur ise trot thie s¢ 
values by re than 2 \ velocities iried witl Ca 
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Rates of temperature change under skin for open 
kaged, ready-to-cook, 7-lb. Bronze 


Figure 8. 
versus box freezing of pac 
tom turkeys. 


Effect of open versus box freezing on frozen ap 
pearance of packaged, ready-to-cook 7-lb. Bronze tom turkeys. 
Birds were scalded at 140 F., chilled in ice slush to about 
40 F., packaged, and frozen in air blast at 30 F., 1300 
F/M. Nos. 54-143 and 54-145 were frozen in open; Nos. 54- 


Figure 9. 


144 and 54-146 were frozen in box. 
tue it Is appare it 1 beneticial effect of duci il 
‘ t 10 | ans is mue less tha 


that obtained by substituting open freezing for box freezing 


In the open tunnel with a 600 F/M blast, times for the under 
skin temperature of 14-week tom turkeys to reach 20° F vere 
2, 1 hours, and | hour, respectively, for air temperatures 
12° | 2) | ind | Correspondn g diftterences 

froze pearance bet turkeys frozen at the 3 air tem 


peratures, as shown in Figure 11, are detectable but only of 
practical significance in- the case of the 12° to —21° F. con 
parise the comparisor 

Freezing rates at the higher air velocity, 1300 F/M, were 


temperatures, with the differences 
between temperatures less 


As expected 


treezing rate and ippearance 


marked at the higher air velocity improvements 
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Figure 10. Effect of air-blast 
perature change under skin of 
Bronze tom turkeys 


temperature on rate of tem 
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ir temperatur t ble eff 12° Figure 
12 indicates that t t ! temperature of 14 

tom turl to fall to 20° | from 1 hours to 
20) minut velocity trom 600 


F/M to 1300 \ rres vem in frozen 


Relative freezing rates of warm and e-chilled turkeys. 
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Figure 11. Effect of air-blast temperature on frozen appear- 
ance of packaged, ready-to-cook, 7-lb. Bronze tom turkeys, at 
air-blast velocity of 600 F/M. Blast temperatures were for 54- 
123, 31° F., 54-119, 21° F., and 54-131, 12 


ready-to-cook, 7-Ib. 
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For immature (13 weeks) turkeys, the differences in freezing 
rates between ice-chilled and warm carcasses were much less 
than those for 6-month turkeys. Times for under-skin tem 
perature to reach 20° F. from the ice-chilled and warm states 
were 70 and 85 minutes, respectively. Similarly to the older 
birds, the warm and ice-chilled 13-week birds developed essen 


tially the same appearance in the frozen stat 


5O| EFFECT OF AIR VELOCITY ON FREEZING 
RATE OF 14 WEEK TOM TURKEYS IN AIR 
BLAST AT -2I1°F IN OPEN TUNNEL 
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Figure 12. Effect of air-blast velocity on rate of tempera- 
ture change under skin of packaged, ready-to-cook, 7-lb. Bronze 
tom turkeys. 
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Figure 13. Freezing rates for warm versus ice-slush-chilled 
packaged, ready-to-cook, 21-lb. Bronze tom turkeys. 


DISCUSSION 
Our results which point to the beneficial effect on 
ippearance of rapid freezing are in general agreement 
with those of Baker (7, 2), who demonstrated and 
emphasized the need for rapid freezing of poultry 
However, there are several cases in which either the 


results, interpretations, or conclusions differ signifi 
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cantly, and these will be discussed in the interest ot 
clarification 

Baker (1) froze isolated pieces of chicken broiler skin 
on wooden boards at 2 widely different air temperatures 
(—20° F. air blast versus +20° F.- still air) and als: 
froze the skinned carcasses at the 2 air temperatures 
Finding that the appearance of the frozen flesh surface 
was much lighter for the —20° F. air-blast freezing, but 
that there was no difference in appearance of isolated 
skin due to freezing air temperature, Baker concluded 


that the discoloration occurred in the flesh and not 
the skin. In contrast, our comparative studies described 
in this report, mm which the skin was maintained 
nearly as possible under the same conditions of contact 
with a heat reservoir as exist in the mtact birds, demon 
strate that appreciable and easily detectable optical 
changes take place in the skin in addition to those im the 
Hesh surface layer. .\ possible explanation for the lac! 
of ditterence in appearance of isolated skins frozen b 
Baker is that the rate of temperature change in_ the 
isolated skin in 4-20° F. still air was much more rapid 
than it would have been if the skin had been in natural 
contact with the flesh, and hence never approache: 
low enough rate of change to permit large ice ct 
formation and consequent darkening. Baker has als 
reported that water chilling resulted in a darker froze 
appearance than air chilling. Our tests on the effect ot 
holding unpackaged 140° F.-scalded carcasses in a com 
mercial 38° F. circulating-air-chilling room have indi 
cated that such air chilling results in a darker fre 
appearance than a typical 4-hour ice slush chilling. It 
should be pointed out, however, that Baker's conditions 
of air chilling, with wet cheesecloth wrapped about the 
bird to prevent dehydration, are not typical of commer 
cial air chilling, which may in part explain the conflict 
ing results. On the basis of our observations and i 
consideration of possible bacteriological hazards, we d 
not agree with the statement in Baker's report that it 
nught be wise to thaw discolored carcasses through th 
skin before selling. Although the thawed appearance: 
is distinctly different from the slow-frozen appearance, 
have not considered it to be superior or more 


we 
appealing 
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Changes in Pectic Substances of Tomatoes during Storage 
STIER, C. O. BALL, ann W. A. MACLINN 
partment of d 7 Rutacrs Rru ‘ 
(Manuscript received July 13, 1955 
Changes in pectic substances of tomatoes harvested graded is not completely known. ©ne postulation ts 
at the red-ripe stage were studied during a storage that the insoluble protopectin is hydr« lvzed to soluble 
period of 21 days. Protopectin decreased and pectin pectin, which is turn 1 be demethvlated and hvdro 
increased. A relationship between the changes in pec- lvzed to smaller acid residues. Some evidence has been 
tic substances and the time interval of harvest was ' ' 
sabe presented to confirm this postulation 
Kertesz (4) developed a method that measures small 
Softening of fresh foods is an early imdication of unounts of galacturo icid in apple tissue. If galac 
deterioration. In order to develop methods for in turonic acid accumulates during ripening and softening 
hibiting the reactions that produce softening, Jt 1s neces pples, this would indicate that pecan may he decom- 
sary that the chemical changes involved be ascertained posed to its component parts. The determination ot 
Since pectic substances are postulated to be tissue turonic acid is a new approach to the study =u 
firming agents, a study of the changes im pecti sub tionship f pectic substances to storage life of tres! 
stances of tomatoes during storage was undertaken IS 
These data, it was believed, could be used to hel rhe investigation reported below is concerned wit! 
explain the softening process and ultimately be used 1 the pectic substances of tomatoes during: storage 


the cde velopment of methods for the retardation of 
PROCEDURE 


deterioration in fresh foods 


iet tomatoes eT t test material ire 
a committee under the guidance of Kertesz (6). Investi ; ecenate sprays {01 t conti Vhen the fruits began 
gations by Kertesz (3) indicated that pectic materials the plants wet read out so that the maximum su 
contribute greatly to both the consistency and thickness the fruit tomato re harvested at the 
‘ nd ther re selected the basis of color 
of tomato juice and tomato catsup. .\ decrease in pectic 
reedom from cracl il-head lisease which was 
constituents contributed to liquefaction and subsequent caacataal 
deterioration, During storage, pect substances 1n these he tomatoes wet d. air dried. a divided into four 
products were hydrolyzed, unless pectic enzymes wert 1ately one-kilogram samples, wl ere weighed prior 
| was i naturel 
inactivated by proper treatment ige at 40" ige was in a natural convection re 
tor Ss were roynoved tof nalvsis on O and after 
¢ pect compone nts ot tomatoes, Jacobs ) sug 7 14 nd 21 davs f storag The samples were reweighed to 
vested, form a firm gel around the fibrous tissue of the letermine eight loss ic] as app! nately 10 g. per week. 
fruits, their function being to prevent the collapse of Extraction and precipitation of pectic substances. Phe 
the fruit and to aid in keeping it firm \s the pectic methods used for the extraction and precipitation of pectic sub 
re those t by NWKertes 
components of tomatoes are converted to less complex ; 
\pproximately one kilogram of tomatoes, weighed to within 
units. there is a decrease in firmness and ultimate col into a measured volume of 96% 
lapse of the fruit thanol, so that the fir mixture contained 70% by volume of 
, ilcohol he mixture was simmered for 5 minutes, cool ver 
\ complete discussion ot the pectinase COMIpIeN Was cooled 
night, and further rated t cohol and ether. The 
res ) osivn (A ‘tas ) wectin 
presentec y alt ane a } ectase, Or pectt residue ere dried at 60° ¢ mtil no odor of ether was dis 
esterase, cataly zes the | vdrolyti removal ot methyl ernible and stored in bottles under retrigeration tor subsequent 
alcohol from the pectin molecule. The enzyme ts found inalysis 
( ire uanti f alcohol insoluble solids se i 
in leaves, roots, and fruit Pomatoes are one of the ; quantity COHOs OF lids was used in 
1 ‘reparing the various pectin fractions. The alcohol insoluble 
principal sources of  pectase Polygalacturonase 1s 
! solids vere extracted twt water to extract pectin, the 
formed principally by microorganisms, but it ts found eecidne then extracted with 0.5% ammonium oxalate solution to 
in small quantity in higher plants Phis enzvme cata tract pectate, and finally the residue was extracted twice with 
Ivzes the hvdrolvsis ot the 1-4 glycoside nds 0.05M hydrochloric acid t xtract protopectin 
1 The extracts were s« ratelv precipitated with two vo nes 
tween two galacturonic acid residues mn a pectic a idl wo volur 
hei I> | ; f 950% ethanol. the normality of the mixtures adjusted to 0.05 
cnain Before polygalacturonase can act, the pectin vith hydrochloric acid and tl recipitates collected on shark- 
must be almost completely G ‘esterified Pectase «le skin filter paper by using suctiot \fter washing, the precipi 


esterified pectins are acted upon by y lvgalacturonase tates were removed from the filter paper and fried at 85° ¢ 
before ac id or alkali Geeste rified pectins he quat titv of pectic sul stal ces present in tomatoes was 
. xpressed as milligrams per kilogram of the original wet weight 

The exact way in which pectic substances are de 
ne sKkinnet tomatoes 


The relative viscosity of the precipitates was determined by 


Paper of the Journal Series, New Jersey \ericultural using the method of Hinton (/ The viscosity of the solutions 
Experiment Staty Rutgers University, the State University 1s determined in an Ostwald viscometer at 30° C. by using 
New Tersev, Department of Food Technology. New Brin iter as the standard liquid he relative viscosity of the pectin 
olutior vas calculated b ing the following formula 
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he 
yd 
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le | 
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FOOD 
, where “d” is the density, “t” is the time in seconds, 
{ wl 
ind “n” is the coefficient of viscosity 
Duplicate portions of the above solutions were used to deter- 


precipitates by the calcium pec 
content of the 


a percentage and was an 


mine the 
method of 


purity of the alcohol 
The 


alcohol precipitates was expr ssed as 


tate Poors calcium pectate 


average of two determinations 

The 
mined accordu 
Duplix ite O.1 g. samples 


f the alcohol precipitates was deter 
Hinton (7), with some modifi 
were dissolved in 40 ml. of 
adjusted with 0.1 sodium 

a Beckman pH meter. To 
of O05 N sodium hydroxide, 


methoxyl content 
to the method of 
cations 
hot 
hydroxide to 


water, cool he solution 
a pH of 5 by using 
each flask were thet Ided 10 ml 
and the 


temperature 


flask was allowed to stand for 30 minutes at room 


The excess alkali was then titrated with 0.1 N hydrochloric 
acid to a pH of 7.5 by using a glass electrode The difference 
between the blank and this back titration gave the amount of 
alkali used for the saponification which is expressed in grams 


precipitate The 
was calculated by 
times O.8 


* sodium hydroxide per 100 g. of alcohol 
methyl alcohol content of the 
multiplying the milliequivalents 


+} 


precipitates 
of sodium hydroxide 
Phe 


vas expressed as percent methoxyl 


milliequivalent of methyl alcohol methyl aleohol con 


tent of the precipitates 


RESULTS 


letermination of 


Th results of tle alcohol imsoluble pect 
tomatoes are present d in Tables 
Table 1 shows the quantity of the water soluble 


at 40° FE 


fractions on Queen's variety of 
l through 6 
traction 


tomatoes during storage 


TABLE 1 


The pectin content of tomatoes during storage 
(water soluble fraction) 


kivpressed as n rams per kilogram of tomatoes) 


Lot ivs days avs 
5 
668 69 
$9 é 619.5 
ave 4 5 7 
Me ts 7 é 70.9 
M ts 74 37 
t t iivs 
for te t 
Costiclent al 
for 21 days. When lots 5 through 9 which were harvested 
within one week, were grouped as replicates for statistical 
analysis, using an analysis variance (%), a significant differ- 
ence was found between days of storage. The coefficient of 


correlation of increase in water soluble pectin content with time 


TABLE 4 


The methoxyl content of pectin, pectate, and protopectin during storage 
xpressed as percentages) 


was + 0.570, which was a highly significant correlation 
Pectir 
I 
days 4 days 1 days 
+5 
5 ] 37 
8 1 4 
‘ 1 
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Table 2 shows the content of the ammonium oxalate fractio 
or pectate, ot the tomatoes. No significant difference was 
between changes in pectate content and increased storage 
either when the 9 lots were treated as replicates or when 


5-9 were treated as replicates 


TABLE 2 
The pectate content of tomatoes during storage 
(ammonium oxalate fraction) 


kixrpressed as milligrams per kilogram of tomatoes 


lays 
‘ 

Me 
Me 

I t 
ts t 

Phe acid soluble fraction, protopectin, of tomatoes i 


decrease 
Wher 


a highly significant difference was 


in Table 3. A’ significant protopectin was 


increased storage time lots 5 through 9 
as replicate 
coethcient of correlation of decrease 


0.811, which was highly 


with 
grouped 


with time 


protopectt ( 


Was significant 


TABLE 3 


The protopectin content of tomatoes during storage 


(hydrochloric acid soluble fraction) 


rpressed as milligrams per jram) 
Lot days s ida 

4 

Me ts 7 8 

Meas t 

Ca ted value f tatist . 

F” va ts 1 7 t 

Least sig ant therence meat f ts 1-9°4 

value for t ) } nificant 

Least sig int differer between means for lots 

Coefh nt rre nt ts &] 


lable 4 shows the methoxyl content of various fraction 
Table 5 
In all cases a 


shows the relative viscosities of the pectic tras 


decrease in relative found 


Was 


viscosity 


length of storage of the tomatoes increased 


Pectate 


] 
71 
58 


found 


time 


k 


thot 


as 


the 


: 
| 
\ 
45 
162.4 
d 
mtent 
| 
- 
4 
Protopectir 
| (i'days 7 days 14 days | days ‘ys 7 days 14 days l 
| 7 15.01 14.91 
8.4 6.66 1.6 64 


CHANGES IN PECTIC SUBSTANCES IN STORED TOMATOES 4] $ 
TABLE 5 
The relative viscosity’ of pectin, pectate, and protopectin during storage ; 
Pectir Pectate 
lays Lys Lys 
t H ( t 
TABLE 6 
The calcium pectate content of the three alcohol insoluble fractions 
rpress d 1s per nia 
Pectit | t 
fay days 
lable 6 shows the calcium pectate content of the three pect curred during the first 7 days of storage, and it was accom t 
ed by tl st lr crease ecti 
Figure 1 shows the average pectin, pectate, protopectin and The application f Snedecor's (1 method of least squares 1 
total pectin content of the tomatoes from lots 5 through 9 to the data from lots 5 through 9 resulted n calculated curve 
Peetu content imecreased protopectin decreased, and pectate tor and protopecti is show! n Figure 2 There was a 
remained essentially the same during the storage period. Thi marked decrease in protopectin and an increase in pectin in 
total pectin content. which was the sum of the three fractions tomatoes during § storage When milligrams of pectin were 
lecreased during storage he greatest decrease in protopecti plotted against milligrams of protopectn is in Figure 3, a 
curve with a negative slope of 0.47 result 
DISCUSSION 
1800 
lhe data indicate that there is a relationship between 
the changes in pectic substances and the length of stor- 
age of tomatoes 
\ statistical analvsis of the data, when the Y lots of 
1 1 
tomatoes were considered as replicate sarmples, showed 
2 no significant correlation between length of storage and 
1400 
a the pectic constituents, except fo. protopectin. Al- 
though there was an increase 1 pectin, the mecrease Was 
PROTOPECTIN — - — not great enough to be significant 
1200 PECTATE — — — 
pectate content of tomatoes remained essentially 
” @ TOTAL PECTIN ——_ the same \When these data from the 9 lots of tomatoes 
were treated as replicate samples for statistical analysis, 
1 ; the variation within the individual days of storage was 
i 
- \ more than twice as great as the variation between the 
= 
« \ samplin lavs or days of storage In other words the 
# 800 
- \ variation in pectate content was greater in the replicate 
z 
7 samples of any one sampling day than it was between 
2 the sampling days 
2 . on during the storage period, when the 9 lots of tomatoes 
400 ~ ‘ 
Se The data were regrouped for statistical analysis when ; 


~e an inspection of the data indicated that the time of har- 


vest might have a bearing on the pectic constituents of ne] 


DAYS STORAGE AT 40°F the fruits. The harvest period extended over a 6-week 


veriod ; the first 4+ lots of tomatoes were harvested dur 
Figure 1. The pectic content of tomatoes during storage. 


(Mean of lots 5 through 9.) ing a 5-week period, whereas the last 5 lots were picked 


| 


@ PROTOPECTIN X#0, 992! 


x*21,¥= 3008 

© PECTIN Y*3927 

200) Yr 616.7 
1000) 


= 
« 
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= 600) 
400 e 
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200 
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Figure 2. Protopectin and pectin content of tomatoes during 
storage. (Calculated lines.) 


during a single week. Therefore, those lots, which had 
been obtained during the last week of harvesting, were 
grouped as replicates in order to ascertain whether or 
not harvesting during a_ relatively short) period in 
fluenced their behavior during storage 

When an analysis of variance was made on the pectin 
contents of lots 5 through 9, which had been harvested 


within one week, the increase of pectin was significant 


700 SLOPE =-0 47 
“EVERY GRAM PECTIN 
PRODUCED 0.47 GRAM 
PROTOPECTIN USED 
600 
500 
409 
2 300 
200 
100 
MG PROTOPECTIN 
Figure 3. Protopectin-pectin relationship using calculated 


points at 0 and 21 days storage. 
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with increased storage time. Since the increase in pectin 
hetween sampling davs during storage was significant 
the coefficient of correlation was determined. The co 
efficient of correlation was 0.570, which, according 
to Snedecor (17), is highly significant for 18 degrees oi 
freedom. The coefficient of correlation meant that in 
57% of the cases, the increase in pectin was related t 
the increase in storage time 

\n analysis of variance of the pectate content of lots 
5 through 9 showed that there was no significant change 
in pectate content between days of storage. Wit! 
pectate, the variation with a single sampling day of 
storage, as shown by the mean square, was two and 
half times greater than the variation between the sam 
pling days 

When the protopectin content of the tomatoes from 
lots 5 through 9 were considered as replicate samples 
a highly significant difference was shown for the ce 
crease in protopectin between the sampling days. The 
coefficient of correlation was calculated as O.S11, 
which meant that 81.10 of the changes in protopectin 
could be related to the length of the storage }* ric 

\ definite relationship seemed to exist between the 
fate of the pectic constituents of tomatoes and the time 
interval of harvest. Therefore, it is recommended that 
samples to be used as replicates be harvested within 
rather short period. 

Relative viscosity, methoxyl content, and calciun 
pectate content were determined on the various pectic 
fractions. The relative viscosity of solutions of all 


pectic substances decreased as the storage period 


progressed. This indicates that the size of the pecti 
molecules had decreased. ()wens (7) showed that the 
Viscosity of pectic substances decreased when the mole 
cules became less highly polymerized 

The changes in methoxyl content of the various pectit 


fractions were not constant. In most cases the methoxy 


content of the fractions decreased with increases in 
storage time, but in other cases the methoxyl content 
increased or remained essentially the same. The « 
creases ranged from 2 to 6%. .\ decrease in methoxy! 
content may be an important factor in the changes in 
pectic constituents of tomatoes during storage 

The calcium pectate content of the three fractions 
ranged from about 69 to 92%. In most cases it was 
greater than 80%, which meant that over 80% of thi 
various fractions were pectic substances. The remain 
ing portion was ash or protein which was extracted 
from the aleohol insoluble solids and precipitated by 
alcohol. .\ecording to Kertesz (3) calcium pectate re 
sults parallel those obtained by anhydrouromic acid ce 
terminations, but the results tend to be higher, unless 
the calcium pectate values are corrected 

When the pattern of the overall changes in pecti 
substances are considered, some postulations can be 
made. Protopectin decreased and pectin increased. ‘The 


Is 


change was accompanied by a decrease in relative 
cosity of the pectin, pectate, and protopectin: solutier 


Some depolymerization had apparently occurred 
was indicated by the decrease in relative viscosit 
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Correction Factors for Heat Penetration Thermocouples 


QO. F. ECKLUND 


Manuscript received July 26, 1955 


Studies have been conducted to redetermine the er- 
rors in heat penetration measurement caused by con- 
duction of heat along thermocouple wires and by 
the introduction of heat into the product by thermo- 
couple fittings. The work confirms, in general, previ- 
ously suggested correction factors. However, a new 
method of making the correction for the error is sug- 
gested in which the correction factor is applied to the 
lag factor “j.” 


Minor changes in construction of heat penetration 
thermocouples have justified a re-determination of the 
correction factors which compensate for heat conducted 
into the product by thermocouple wires and_ fittings. 
lhe corrections described below apply to heat penetra 


tion data obtained by means of “Ecklund” non-project- 


ing thermocouples when uset in small sized cans of 
conduction heating products ; 

Figure 1. Cross sections of cans with test thermocouples 
: installed. Left: Reference thermocouple mounted through ex- 
minute to the slope of the heating curve, f,, after Bail ternal stuffing box. Right: Non-projecting thermocouple and 


receptacle. 
2), for cans of conduction heating products 24% ¢ 1n 


\n earlier report (3) suggested the addition of one 


diameter and smaller. Recent tests indicate that this 


: imposed on that obtained with the reference couples. 
correction should be extended to include 300 diameter th ‘ind : : l ; j 
, . le correction tactors tound tor various sized cans ot 
cans and that the correction for 202 diameter cats : ir} ) 


] 
‘ ondu ating S 1 < * 
should be about 1.7 minutes. However, applying the conduction heating products are shown in Table 1. 


lhe correction factor for 307 diameter cans is small 


correction to the “j" value as described below should . ‘ 
enough to be disregarded in most cases. The factors fon 


be more satisfactory 


° th 202 an alle er Ci s and she 
Correction factors as re-determined. | leat penetra nd 211 diameter cans are important and should 


not be disre garded 


tion tests were made comparing standard molded non | 
projecting thermocouples mounted stainless steel EXPERIMENTAL 
receptacles with special “re ference” thermocouples made <eference thermocouples made from 38-gauge copper (.004 in HL 
of very fine wire and inserted in the test cans through dia.) and 30-gauge constantan (.010) wires were used. The ; 


externally mounted stuffing boxes ( Figure 1) 


Analysis of the heating data obtained in each test TABLE 1 7 
indicated that lines having identical slopes could be 
drawn through the semi-log plots of the heating data Cans Use on conduction | 
for the regular and reference thermocouples ( Figure 2) eating [am og Cen 
Thus, the difference in heating rate was reflected en- factor by . 
tirely in the lag factor, “j..’. By multiplying the “*j” value x 214 1.36 

obtained with the non-projecting couples by the proper nape + | 
correction factor, the resulting curve could be super 7 x 409 1.06 

| 
| 
| 


CHANGES IN PECTIC SUBSTANCES IN STORED 13 
[| 
Kesea Diviston, .lmertcan Can Company, he 
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Reterence thermocouple Slope 556 


tegii) 216 


Non.projecting ‘covple Stope 356 
Leeti) 


20 30 40 so 60 
Tee - 
Figure 2. Typical heat penetration curves obtained with 
211 x 400 cans. 


wires were placed in grooves on opposite sides of a '@ in. dia 
bakelite rod which was in turn cemented into a '4 in. O. D. paper 
base bakelite tube 
ence thermocouples were held in position by stuffing boxes 
soldered on the outside of the cans. Only one thermocouple was 


The hot junction was exposed. The reter- 


used In any one Cal 

The non-projecting thermocouples used were of the all 
molded, chisel pointed type, made with 30-gauge wire and 
having exposed hot junctions. The stainless steel receptacles 
were mounted in the sides of the test cans All thermocouple 
hot junctions were located at the geometric centers of the cans 

Pea puree was used as the product in all tests. The initial 
temperature m each test was approximately 80° F. and process- 


TABLE 2 


Average heat 
penetration factors 


Reference Non- Projecting 
couples couples 
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ing temperature was 240° F. Come-up times of approximately 


one minute were corrected by the method of Ball (2) in tl 


calculations, Temperature measurements were made 


Brown Electronik Precision Indicator (potentiometer). Aver 


age data obtained on replicate runs are shown in Table 


DISCUSSION 


-arlier work by Alstrand (7) showed that the size ot 
the thermocouple wire within the range of 24-gauge 
(404 circular mils area) and 30-gauge (101 circular 
mils area) and including 30-gauge wire spirally wound 
ona 4» in. plastic core had little effect on the indicated 
rate of heating of small cans of conduction heating 
products. 
extended into the can was found to increase the rate 


\ thermocouple receptacle or 


heating significantly. It may be concluded, there! 
that the 30-gauge and the 38-gauge (16 circular 
area) wires used in the current tests did not contribut 
appreciably to the error and that the error was clu 
almost entirely to the receptacle projecting inte the car 
Jackson and Olson (4) showed that the location o! 
the thermocouple hot-junction within a can of conduc 
tion heating product influenced the lag factor “j~ but not 
the slope “f,"” of the heating curve 
fluenced only by can size for a given conduction heating 


The slope is in 


product 

Thus it would appear that the error caused by the 
thermocouple receptacle resulted in an effect similar to 
locating the thermocouple tip away from the can center 
Che overall effect would be a slight increase in the indi 
cated heating rate at the can center. 

The use of the proper correction factors, 
needed, should be satisfactory for all conventional heat 
penetration studies. [lowever, for theoretical studies 
involving the temperature distribution within a small 
container of conduction heating product, insertion 0! 
the thermocouple through an externally mounted 
ceptable would be preferable 
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The Influence of Environment on Lysozyme Activity in Shell Eggs’ 


A. KRAFT A. W. BRAN] 


fiushbandry Nese 


Time, temperature, and pH of the albumen were 
studied in relation to lysozyme activity in stored shell 
eggs. The effects of these factors on bacterial infec- 
tion of eggs was also considered. 


It is well recognized that there are 


several bacterio 


static properties im eggs lhese defenses of the egg 
against n icrolial mvasio1 have been classitied as bot 
physical and chemn iture 15) Lhe shell, shell 
membranes, conalbumin, Iwsozvme, avidin ovomueotd, 
ind high pli level known to exert inhibitory 
iction on bacteria 

Since Fleming’s report (7/0) on lysozyme in 1922, 


attentior 


considet 


stance lhe mayorit 


characterization of tl 


deterioration of quality of eggs during 


object of the present 


hetwe en 


ties of eggs witl 


ipplicable to the 
vironmental factors, su 


the pli of the albumet 


Ivsozyme activity ns 


these factors on thie 


¢Xaniine d 


sms and the 


focused on this sub 
dealt with 


as been 
of investigations have 
e enzyme and its possible role im 

{ storage. The 
study was to evaluate the relation 
bacteriostatic proper 
iew toward obtaining information 

vement ot keeping quality ken 
ich as time and temperature, and 
udied in elation to the 


st 
tored shell eggs, and the effects of 


icterial infection of eggs were also 


EXPERIMENTAL PROCEDURE 


rg ed t} 
sts thie ltry 
‘ tora ( 
eggs selected wer 
Chey 
by Eggs t 
cat containing 
t provided a relativ 
ral t 1 en itt 
held m= retr ate | 
examined, Temperatur 
I tuations durimeg | 
t ten iture 
kor yine assay 
ind blendec wccorda 
sampling. A sample 


eriments were collected trom = trap 


ind placed 


refrigerated overnight, 
nditions the day after they were laid 


in and of uniform weight (50 to 60 g 
to have sound shells, as determined 
tot vere pla d racks nl des 


ited solution of KCI This salt solu 
wmidity of approximately 1n the 
The desiccators were sealed and 
incubators until the eggs were 
10°, and 25° ¢ 


storage were 1.5 
not exceed 1° C. above or below 


was pooled 
\yres 


red to be desirable in order to facilitate 


Ibumen from 30 eggs 


th the method of Carlin and 


ilbumen from 30 eggs gave more re 
hose obtained by the use of individual 


wtroversy in the literature regarding 


ne 
the constancy of the amount of lysozyme in egg white from 
different hens (/ Therefore, it was believed that a 
composite sample woule imize possible individual egg dit 
ferences, as well as provide an adequate amount of albumen for 
i¢ issa\ 

L.vsozvme activity was determined by a modification of the 
turbidimetric method of Boasson (3) and similar to techniques 
reported by ot investigators 5, 9, 16, 18) Crystalline 


lysozyme 


‘Presented at the Fi 


Columbus, Ohio, June 15 


derived from eg 


vhite, was supplied by Armour and 


fteenth Annual Meeting of the IFT, 


1955 


uifur 


( (lot ] / VI ta ards re prepared by 
1.0025 mg. per ml 
| t the u itial 1:10 
0] bid measure 
| kma | D s tor it 450 mu The con 
trat cells, ob 
t 1) ter that the 
1 t re is 20 to 25% 
i sozyme standards 
pension in diluted 
ite | ere calculated as 
it } t ressed as lysozyme 
it determined by 
| 
studi ‘ gg contents, several 
t s I t t the shells (172, 13 
t } ally ac ypted Was 
is folle 
gs re t 45° and placed 
eT t 1 ry mmoniun 
| t evs were drained and 
t HeCl.(1: 100 3) minutes. The 
‘ | ] (700 by 
ght it 45° ¢ \ g, eggs were placed 
terile flats t is similar in effect to 
that 1 rted by | at approximately 
50% of the egg . t ive sterile shells 
Phe gL t nd t contents of each were 
emptied int g 25 of double strength 
Thiogly« eM Dit accordance with the 
net f Wolk brot ntained 2% Tamol N; 
t latte vas le medium and served 
t eutralize t " ilts present in the 
al Atte t ntents were thoroughly 
nixed witl eb it it room temperature 
(23 to 27° ( or 4 At the e1 t incubation pr rivd, 
treaks were idl Red Agar medium described 
} Forsythe were incubated for another 4 
it ti lol 1 was obtained by 
microscopK I rs taken from the slants 
Measure ts H performed using the Beckman 


RESULTS 


During the 


course 
of the lvsozyme activity 


albumen. The mean 


? 


| 


7% of the total solids, 
0.1% and confidence 1 


( 


0.05 ) Since the eggs 


may exist (/S) 


period of six to seven mi nths, some 
1 


all came from the same | 
paring temipe rature 

Changes in lysozyme 


10°. and 25° C. are sl 


25° C. had a rather ray 
this Wa 


peak at 7 days; 


decline during the remat 


AND DISCUSSION 


the work, analvses were made 
I po led samples of fresh egg 
ilue for lysozyme activity was 
with a standard error of about 
iterval of 3.5 to 4.0% (P 
were analyzed throughout: a 
seasonal variation 
s and stored egys 
ens, providing a basis for com 
ts 
activity of eggs stored at 1.5°, 
wn in Figure 1. Eggs held at 


id increase in activity with a 


s followed by a pronounced 


nder of the 21-day period. The 


| 
Department of Agricu tscille, Alar 
(Manuscript received August 5, 1955 ! 
| 
| 
! 
| 

45 4 | 


points that may have been important were the 7-day 
peak and the low point at 21 days. .\t 10° C., there 
appeared to be a gradual increase in activity, followed 
by a slow decrease. lLlowever, with the exception of thi 
l4-day value, these points fell well within the confi 
dence interval estimate for fresh eggs. There were no 
marked differences in lysozyme activity of shell eggs 


LYSOZYME ACTIVITY 


4.0 


3.5 


3.05 7 14 2! 
DAYS IN STORAGE 


Figure 1. Lysozyme activity of eggs stored at 1.5 C., 
10 C., and 25° C. 


held at 1.5° C. for 21 days. Further replications have 
indicated that the average activity after 7 days in stor 
age was about 3.647, rather than the value of 3.3% 
shown on the curve. With regard to the high holding 
temperature, the difference between 3.7% activity for 
fresh eggs and 3.1 for eggs kept for 21 days was a 
decrease in activity of about 16%. With shell eges held 
at 22° C. tor 15 days, a decrease in ly sozyine activity of 
approximately 17(7 was observed by Feeney ef al. (9%) 
these workers believed that an apparent loss in activity 
of lysozyme did not prove that such activity was de 
stroved. Rather, they noted that decreased activity may 
have resulted from unavailability due to the formation 
of complexes between lysozyme and ovomucin. Still 
another type of complex formation was studied by 
Khrenpreis and Warner (8) who observed the inter 
action of lysozyme with conalbumin. Perhaps these 
phenomena may have accounted for the observed de 
crease in activity on prolonged storage at 25° ¢ 

\s stated pre iously, one of the objects of this work 
was to study the relation between bacterial infection and 
antibacterial activity of shell eggs. Curves representing 
the degree of infection of eggs kept at 1.5°, 10°, and 
25° ©. are shown in igure 2. The degree of infection 
proceeded in a rather straightforward manner after the 
first week, and depended upon the temperature of stor 
age. Referring to the curves for lysozyme activity 
(Figure 1), there is an apparent peak in activity at 7 
days in eggs held at 25° C., yet the incidence of infec- 
tion at that time was high (Figure 2). The degree of 
infection increased at all temperatures of storage, indi- 
cating that lysozyme activity was of little or no im- 
portance in influencing the percentage of eggs infected 
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In this connection, mention should be made of a 
recent report by Wileox and Daniel Phese 
authors reported that when the concentration 
lysozyme was raised to 2.5 mg. per ml., no apparent 
enzyme activity was observed. They stated that this 
concentration is approximately half that of Ivsozyme in 
egg white. Further, they noted that undiluted egg albu 
men demonstrated reduced lysozyme activity when com 
pared with low concentrations of the crystalline enzymi 
in solution. 

\lthough Micrococcus lysode ikticus is one of the test 
organisms employed in the lysozyme assay, it ts of ne 
particular interest as a causative agent of egg spoilage 
(ther trials were performed in a manner similar to that 
previously described, using several strains of Pseudo 
nonas bacteria isolated from egys showme green Hue 
rescence. Under the test conditions, me lysis of the 
Pseudomonas strains was produced by lysozyme ot 
by egg albumen. There are, of course, several variables 
that may influence such tests; for example, the con 
centration of cells may have been too great. From 
the practical aspect, however, eggs characterized as 
green fluorescent rots may be infected with hig! 
numbers of Pseudomonas cells that) originally may 
have developed from a small inoculum, and lysozym 
notwithstanding, still proliferated sufficiently to caus 
spoilage. In any event, as the assays are ordinarily con 
ducted, the Psendomonas bacteria were not simular to 
the test organism with respect to Ivsis. Myerholtz and 
Hlartsell (74) observed that special conditions were 


% INFECTED 


7 14 2! 
DAYS IN STORAGE 
Figure 2. Percent of eggs infected during storage at 1.5 C., 
10° C., and 25° C.* 
* Twenty-four to ninety-six eggs sampled at each point. All 
eggs were one day old at the beginning of storage. 


necessary for lytic activity of lysozyme when tested with 
Pseudomonas fluorescens and other negative 
bacteria. 

Much information has been reported concerning opti 
mum conditions for lytic activity of lysozyme. With 
regard to pHl, Smedelis and Hartsell (77) reviewed 
previous investigations and placed the optimum pl for 
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LYSOZYME ACTIVITY 


visible lysis at 6.6. Dickman and [Proctor 7) observed 
a broad pH optmium in the range 5.9 to 6.3 
Changes in pl! of albumen from eggs kept at the test 


temperatures are shown by curves in igure 3 Phe pli 


reading for 0 days storage was determined on eggs less 
than 2 hours old. All others were placed in their respec 


tive holding conditions the morning after laying. These 
eggs had remained in the nests for various periods ot 


pH 


1) 7 14 2i 
DAYS IN STORAGE 
Figure 3. Changes in pH of albumen from eggs stored at 
13° 10° DC. 
«Each point is the mean of 3 samples of 15 pooled whites 
per sample. Eggs placed in storage one day after collection. 


re collection which may account for the 


tine he 
apparent rapid rise in pli at the lower holding tem 
perature 
rapid increase was noted with all storage temperatures ; 
\t this temperature, 
the pl! of the albumen tended to decrease from a value 
as storage progressed. At 1.5° C. and 10° ¢ 
the pll did not vary greatly, but remained between &.5 


\lkaline 


have been found to be less favorable for Ivtin 


From an initial average pl of 7.8 for fresh eggs, a 

the greatest rise occurred at 25° ¢ 


and &.7 throughout the 21-day perjod 
values 
activity of Ivsozvme than those at approximate neu 
trality (7, 17), but tor egg albumen, the pll curves 
roughly followed the order of the curves for lysozyme 
activity (Figures 1 and 3). These data indicated that 
increase or decrease in lysozyme activity was not 
affected by the pH of the white. 

\lso, no apparent relation existed between infection 
of the egg contents and the pH of the albumen. Re- 
vardless of the direction of change in pl, the degree of 
infection increased at all temperatures throughout the 
storage period 

SUMMARY 

Lysozyme activity of shell eggs appeared to increase 
early during storage at 25° C. and then declined during 
the remainder of the 21-day period. Differences in 
activity were not as pronounced at 10° or 1.5° C. as 
Lysozyme activity was not related 


they were at 25° ( 
to the incidence of bacterial infection of shell eggs stored 
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e specified temperatures, or to the oH of the 
| 


albumen 


’seudomonas 


cence 


by either lysozyme or egg 


; 


bacteria responsible for green fluores 
in shell eggs were not lysed or inhibited in growth 


1 
upumen 


Phe pl of the albumet did not attect the percentage 


ll eggs infected during storage at any of the tem 


Ss 


peratures employed 
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The Monomolecular Surface Film Method for Determining 
Small Quantities of Yolk or Fat in Egg Albumen‘ 


BERGOU 
Hlennu 


DWIGHT H. 


Central Laberat 


normal commercial egg breaking and 
ation minute quantities of volk 


percentage 


During the 
separating inadver 
tently get into the egg white portion. The 
of this contaminating yolk whites depends upon the 
condition of the eggs as well as upon the method and the 
amount of care used in the operation. Yolk content from 

and from a 


a careful operation can be as low as 0.01% 


poor one as high as 0.204 


presence of yolk affects the functional 
the need for a reliable control test 
Since only minute quantities 
of volk are be detected by 
ordinary control methods for determining fat. Although 
Mehlenbacher (7) method for 
sterol, a normal volk, 
and determined its quantity by a color 
which requires closely 
has been difficult to use 


Because the 
quality of egg white 
hi long heen recognized 
the amount cannot 


Involve 


devised a 
constituent of 


Cook and 
extracting chol 
from ege white 
metric this method, 


regulated laboratory conditions, 


procedure, 


as a quality control test 

Rohr (2) developed a micromethod 
content 

sample and then a given propor 

solution. The 


Hleinemann and 


for determining the fat of skimmilk. The fat 


vas extracted from the 


; tion spread as a monolayer on an acid 
amount of fat was obtained by measuring the area of the 
ators found this method to be use 
products with 


each determina 


spread. The investig 
ful for routine 
content, requiring only 12 minutes for 


Phe work reported herein is a study of this method 


testing of milk low fat 


thon 
>) as modified for determining volk, or fat, in egg 
white 
EXPERIMENTAL 
Materials and apparatus. The following reagents and solu 
s are used 
Ethyl aleohol, 95% 
Kthvl ether, U.S P 
Petroleum ether b.p. 30-65 ¢ ACS specifications 
Ammonia solution, (aqueous ) 
\cetic acid solution, 0.2% (aqueous) 
(oxidized lubricating 
ig ] shows a set-up of the apparatus for this test. An & in 
e di lesignated by t numeral 1, is used for the acetic acid 
soluti onto which the fat film is spread. The outside of the 
lish is painted with black enamel and covered with a layer of 
irafftin to protect t enamel coat Lhe pu dish is placed ma 
ire pyrex baking dish and the height adjusted so that the 
lish is separated from a tracing glass by about 4 in. Th 
‘ tracing glass, 2, is a piece of single strength window pane 
l2x lin with t ge taped to allow safe handling 
The oil used to prepare the surface film is a lubricating oil 
xidized by ating about 3 hours at 300° F. with an 
bubbling through at the same time \ one-milliliter tuberculin 
syringe, 3, fitted with a No. 27 hypodermic needle is used to 
: leliver the onl to the surface of the acid solution 
resented at t Fitteenth Annual Meeting of the Lostitut: 
ts, Columbus, Ohio, June 15, 1955 
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Figure 1. Apparatus used for the monomolecular surface 
film test for determining fat in egg whites. 


The pipette, 4, used for delivering the ether solutior 


Brew pipette 


to the spreading surface is made from a Breed and 
by drawing out the tip to about 1.5 mm The pipett i 
brated with benzyl benzoate on a “to deliver” basis. For this 
work it was calibrated to deliver 0.0072 ml 
For the light source a piece of flex board, 5, about 12 x 24 
Is painted white and placed directly above and at a sheht a 
\ 150-watt spot light. 6, 1s directed to shine 


ter the trav 


Hex-hoard until a uniform white reflection can be seen in the 
dish filled with the acetic acid solution 

Other equipment shown in Figure | are 4 oz. oil sample 
hottles, 7, two 25-ml. Machlett pipettes, 8. a torsion bala Y 
15 cm. diameter aluminum dish fitted with a lid having a 
hole, and a planimeter, 10, for measuring the area of the sprea 


vented 


In addition to this equipment a hot plate 
required 
Method. ()i several moditied methods tested the 


satistactory results 


mte a 4 oz. of san 


srrocedure was tound to give the most 


Weigh 10 
bottle Add 25 ml. of 2% 


of liquid egg albumen 


ammonia solution and mix thor 


a mixture of ethyl alcohol ane 


with the albume: Add 45 mil. ot 

ethyl ether (20 ml. ethyl alcohol + 25 mi. ethyl ether | 
protem coagulates when this mixture is added and the botth 
is stoppered and shaken vigorously for one minute. Add 25 n 


and mix for several seconds and then a 


to 1 minute 
the bottle several 


of petroleum ether 
the bottle to set for 
alcohol and 
break the 
milliliters of the 
and transterred to at 


If ne separation occu 


5 mil. ethyl invert times. Thi 
emulsion and cause separation to 


layer 1s 


vill generally 
place lwenty-tive ether then draw1 
aluminum evaporating 


ether evaporated 


into a 25-ml. pipette 


dish. The dish is placed on a hot plate and the 
to pee The dish is then cooled water, 
a lid with a hole large enough 
The dish is placed on a torsior 


wiped dry with a 


towel, and covered with 


the Breed and Brew pipette 
and petroleum ether is measured into it slightly in « 


halance 
solution o 


dish is rotated gently in order to cause 


of 25 2 The 
acetic acid 


\t this point th 


the tat 
prepared The Is wiped clean by Passing an 


surtace of the solution 
surtace absorbent 


and the oxidized oil surtace 


owel over it is delivered to the 


a third order turning to the dish the 


\iter tating 
ad 


imserted and a 


erect ts reached 


adjusted to 2.5 2 


until 
wtroleum ether 1s 


gently the 


«of 


the ch Breed and Brew pipette rs 


Use 
| 
1s 


juaritit 
} 
mar 

vent } 


Figure 2. 
of acetic acid 


at 
Bl 
\ i i 


coeticirents 


1 
mula 


METHOD FOR YOLK OR 


luti t cad is W dra ightly abe 

tt viper t i clean tow 

brought I tot rl The tip of t pipett 
t tl ; we a the | | is expelled 

ist t u ice al wal toucl 
+] ter ‘ ead (Figure 2 nuthin 


Method of spreading monolayer of fat on surface 
solution. 


t it onto pap 
Ca mete! hit tracings are 
iTcas iveraged 
it fr t intervals 1 hich distilled water 
ite irea of this spread is generally 
(0.35 in.: this value is subtracted from. the 
‘ ‘ ised 


RESULTS AND DISCUSSION 


ading ability of egg fat was tested for several 


it « btained tre volk by al ethv] ether 
ether extractio1 fat was redissolved 


ether concentrations from 0.25. to 
ml. and 0.0072 ml aliquots of these solu 
pread. From the measured areas spreading 


were determined using the following for 


(Cor eve fat, me./ml.) (ml spread ) 


esults used in determining the spreading 
rx fat are shown in Table 1. It 1s seer 


1 


coefficients obta ned were all close to the 


regardless of fat level. The largest error 


TABLE 1 


Yetermination of spreading coefficient of egg fat 


k 


noted at the g entratio! 2.5 mg./ml.)—was 
probably due to the t that there was always a slight 
movement at the surface the a solution after the 
spread | id been made or arge area the shape of the 
spread changed some t e the cing could he 
completed Because of this, tl irgest concentrations 
were disregarded hen determining the final average 
spreading coetticrent y only the lower concentra 

s of fat (0.25 a1 /ml.) the overall mean 
spreading nd to be 0.98 with a co 
efficient of variation e latter figure indi 
ites the error whi be expected from spreading 
tracing, and measurit rea aloe ind 1s theretore the 
minimum error obtainable by this method 

he spreading coefin t of O.98 for egg fat is slightly 
igher than the 0.90 for mil t found by Heinemann 
nd 
Che formu t eve t content of egg 
Is as ] 
\ 100 
QJ LOU 
1.0107 \ 

For convenience the results given herein are reported 
is percentage equivalent vol | volk is arbitrarily 
taken as a $5% solids it in) ext! ictable fat con 
tent of 26.5% hus, the formula for computing volk 
ontent in egg white is 

1’, nt 

\ 

In order to test the ettec ess ecovering egg tat 
by this method Ik standardized at 45% solids was 
idded in known concentrations to samples of egg white. 
lhese were thoroughly blended on a Waring blender to 
is homogene sal ple is possible ‘These 
samples were teste t different operators. The 
results are shown ble 2. Although the coefficient of 
variation was close to tl th operators at 
each concentrati ( perator No. 1 (a 
vere | dt higher than by 
operatol No. 2 a mat re the first operator 
btained close to 10 ecove fat from the al 
bumen, the second perat obtained approxinately 
85-90% recover I] ndicates that one minute of 
shaking the ether-egg ite mixture by hand may not 
he sufficient for some persons to obtain complete extrac 
tion. Using a mechanical shaking device may be an 
nswer to this problet 

It was felt that holding egg white under certain condi 
tions mav affect the distribution of fat and therefore 


the results obtained by this method. To test whether or 


not this was true. egg hate unples with various volk 


| 
3 
| spre 
samples ol 
petroleu 
1 rolet 
m petrol 
meg. per 
tions were 
(Area, in.) 
coethcient ¢ 
that averay: 
ane hor, 
= 
Concentrat Equivalent Average Coefficient 
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TABLE 2 
Recovery of egg yolk from egg albumen by the monomolecular surface film method 
Operator No. 1 Operator N 
Sans Average Coefficient Added Average! Coefficient Ada 
total volk of variation k recovered total volk of variation volk re vere 
Exe White N k 16 16.1 
ae White N 81 5 
ug White N th ) 
Exg White N k ) f 
Ave t 
TABLE 3 
Effect of holding conditions on the recovery of egg yolk from egg albumen by the monomolecular surface film method 
Yoll 
S Held as liquid at 35° I Frozen at 
No storage I 
lavs 6 days lay ant 
Exe White N k d 17 ' 16 
Egg White N k 5 8 52 5 8 
White N 10 11 8 
Eee White N k 149 sé 155 ; 
Eee White N ad 38 64 61 ‘ 
Exe White N 134 
Exe White N k 8 17¢ 62 
White N 64 
\ 


concentrations were held both as a liquid under re 
frigeration at 35° F. and in the frozen state at 10°F 
It is seen in Table 3 that holding egg white under these 
conditions has little or no effect on the volk content as 
determined by this method 

The standard deviation and coefficient of variation 
obtained when testing several egg white samples at dif- 
ferent volk concentrations is shown in Figure 3. Each 
point represents 9 replications. It is seen that standard 
deviation increases from a value of 0.002% at a mean 
of 0.016 volk to 0.020%. at a mean of 0.25%, while 
coefficient of variation changes from 18.7% to 8.0% 
Several possible sources of error by this method are 
listed below : 


Non-uniform distribution of fat throughout fie egg 


white sample 
Insufficient extraction of fat. ! 
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Figure 3. Standard deviation and coefficient of variation 
obtained at various concentrations of yolk in egg white. 


Ikrror in measuring out sample, solvents, and solu 
tions. 

Missing certain fat-containing areas on the side of 
the aluminum dish when redissolving the extracted 
fat in petroleum ether 

\ccuracy of the weight of 2.5 ¢. petroleum ether when 
taking an aliquot sample with the micro-pipette 

Contamination of equipment with fats or oils. ( Note 
If a Machlett Pipette is used for delivering the 
ether solutions no lubricant should be used in the 
stop cock. ) 

lemperature of the spreading surface is apparently 
of little significance between 20° ©.-30° ¢ 

Ierror in tracing the spread 

SUMMARY 


Phe method of Heinemann and Rohr for determining 
microquantities of fat in skimmilk has been adapted for 
determining small quantities of yolk, or fat, in egg 
white. In this method fat is extracted by using a com 


bination of ethyl and petroleum ethers; an aliquot of 


the fat redissolved in petroleum ether is spread as a 
he 
rit 


monolayer on the surface of an acetic acid solution. | 
| 


area of the spread is a measure of the quantity of yolk 
present 

Phe spreading coefficient of egg fat was determined 
and the method was shown to give good recovery ol 
egg fat from egg white even after holding samples for 
extended periods at both 35° F. and 10° fF 

Errors which may cause variation in results have been 


pointed out. 
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Gelsoy, a bland-tasting water-soluble proteinaceous 
producti isolated from soybean meal, shows promise as 
a water-binding material in prepared, comminuted 
meat products, such as frankfurters, meat loaf, and 
canned meat. Sodium hexametaphosphate increases 
the water- and fat-binding capacity of Gelsoy. A 
spray-dried mix consisting of Gelsoy, nonfat dry milk 
solids, sugars, vegetable oil, vegetable gum, and modi- 
fied starch, when reconstituted with water is frozen 
directly without further homogenization to provide a 
low-fat frozen confection of good quality and flavor. 


Gelsoy, the name given to a water-soluble pro 


temmaceous product sol ite 


from defatted soybean meal, 
is produced by treating the meal with ethanol (7) to 
remove the beany flavor usually associated with soy 
beans The ethanol treatment also modifies properties 
of the protein to improve its aerating, emulsifying, and 
gelling characteristics (2). The present report includes 
a brief outline on the preparation and properties of this 
product and indicates its potential usefulness in certain 
specialty food produ ts 


Gelsov (3 


/) is prepared from specially prepared 
dehulled soybean flakes from which the oil has been 
removed with hexane and which have then been other 
Wise processed to maintain maximum solubility of their 
protein (3). Onan &% moisture basis the flakes should 
contain 50 to 55; protein, 6.59 ash, and 15-20% 
soluble carbohvdrates 

\ major specification for soybean flakes used in 
making this product is based on percentage solubility 
of the nitrogenous components in water by a method 
described by Belter and Smith (5). This method is 
used by many soybean processors to control toasting 
of their meal and is known as the Nitrogen Solubility 
Index (NSI) 

It is possible to produce soybean flakes with an NSI 
of YO, indicating that 90% of their nitrogenous com 
pounds are soluble in water; however, in the Gelsoy 
process, flakes with values as low as 65 can be used 
successfully 

Processing soybean flakes for Gelsoy includes five 
principal steps: (a) Countercurrent washing of the 
flakes with 90-95% 


flakes in a flash-type vapor-phase desolventizer (6), 


ethanol, (b) desolventizing the 
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{c) extraction of the water-soluble components from 


the lakes by a counterflow batch process in which the 


first extract passes over a second and third batch of 


Hakes to increase its dissolved solids content, (d) clari 
hieation of the « xtract b passing throug! a screen and 
a centrifuge, and e) sprav-drving « the extract te 
recover the Gelsoy 


The efficiency of the process depends upon the amount 


of water-soluble protein in the original flakes, concen- 
tration and temperature of the alcohol used in washing 
the flakes, desolventizing of the fakes in a manner to 


nunimize denaturation of the protein, and use of alkali 
(pH about &.0) in the extracting solution to assist in 
dissolving the protein. .\ yield of 50 to 60%, based on 
the original weight of the flakes, is obtained. It should 
be noted that processing for Gelsoy does not involve the 


nt of the protein as in preparation of 


enzymatic treat | la | 


soy-aerating products (7, 12, 75) now on the market. 
Properties. (selsoy s a vellowish powder ot low 
density, soluble in water to about 50% concentration at 


Lada this solution shows no marked increase in vis- 
cosity (2) until the concentration increases to 40%. 
\nalvsis shows 50-60% protein (N x 6.25), 1% re- 
ducing sugars, 15-20% hydrolyzable sugars, 9% ash 
and 8% moisture lhe sugars (/3) are known to con 


sist approximately of 55% sucrose, 10% raffinose, and 


35% stachyose 

(On heating a solution of approximately 10% Gelsoy 
to 9O°C. (194° F.) it forms an irreversible, self- 
supporting, opaque gel \ lhe gelling property 


appears to depend on the denaturating action of the 
alcohol in washing the flakes. The alcohol also extracts 
from the flakes a small amount of lipid material which 
tends to interfere with gelation. The total amount of 
material extracted with alcohol is about 1‘ 
of the flakes 

\nother property of t 
The stability of the foam is greatly 


on weight 
his product is its foaming and 
whipping capacity 
improved by preheating the water solution of Gelsoy 
g temperature and by 


the addition of stabilizers such as locust bean gum. For 


for a few minutes to near boilin 


example, when 20-40 g. of the product are added to 
about 300 ml. of water, heated to boiling temperatures 
and vigorously whipped, about 5 liters of foam is de- 


stand about 12 minutes in a 


developed ; the foam w 


funnel before it starts to weep. (n adding a suitable 


amount of syrup it develops into a meringue of good 


favor and texture, but does not peak as well as egg 
white. It was found that Gelsoy foams could be fairly 


| | | 
| 
1955) 
= 
8 
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well stabilized under browning conditions in the oven 
but its comparison with egg white was not good enough 
to suggest replacement in meringues 

\nother interesting property of Gelsoy is its soften- 
ing action on bread. Gilabe (9) and (felt, Smith, and 
Belter (74) found that at a 1‘; level it 1s as effective in 
softening bread as 0447 monoglycerides ; however, 
higher levels of Gelsoy did not give any further de 
crease in bread firmness. The work of Ofelt, Smith, and 
Belter showed that a preparation called “soybean whey" 
also reduced crumb firmness, and since the whey ts 
very low in protein the results indicate that the crumb 
softening action of the product may be effected by some 
component other than the protein in these soy prepara 
tions 

(he water-soluble protein content of Gelsoy its 
capacity, under certain conditions, to hold 10 times its 
weight of water suggested its utilization in sausage-type 
meats for prevention of water and fat separation. Also, 
its foaming properties suggested its application for the 
control of overrun in low-fat frozen confections. ‘This 
report describes the results of investigations on the use 
of this product in these specialty food products. 

Use in sausage and related meat products. | he com 
monest types of sausage and prey ared meats are frank 
furters, bologna, and meat loaves. Generally these have 
heen considered to be “emulsion-type” products where 
in the water is emulsified with the fat and protein of 
the meat. Most all sausage is conceded to require the 
presence of beef muscle, beet fat, beef trimmings, and 
pork trimmings; the latter generally contain fairly high 
percentages of fat. Some manufacturers make frank 
furters from beef products only, while others use vary 
ing quantities of beef and pork products. The high fat 
composition of frankturters often leads to fat and water 
separation during and after processing and thus it is the 
practice to use “binding” materials to assist in stabilizing 
the “emulsion.” These materials have been nonfat dry 
milk solids, tapioca, and potato starches, corn and wheat 
flours. either gelatinized or ungelatinized, and brewers’ 
dried yeast. Federal regulations limit the addition of 
such binding materials individually or collectively to 

Sausage manufacture is still an art and is dependent 
upon the skill and experience of the operator. It has 
not been established what tactors are re sponsible for 
fat and water separation in frankfurters and bologna 
Phere are differences of opinion as to whether the 
sausage is truly an emulsion. Certainly day-to-day 
variation in quality of raw materials plays a part in 
maintaining emulsion-type stability. Temperatures of 
the meat mass during grinding and chopping, the degree 
of grinding and chopping, the lapse of time between the 
chopping operation and stuffing of the casings, the 
variations in the smokehouse temperature, all are un- 
doubtedly factors. Research to uncover factual data has 
vielded little in the way of truly reliable facts. Indeed, 
it has often uncovered confusing data as to whether 
sausage is actually an emulsion of fat in water or vice 
versa, or only fat suspended in a protein-water system. 
One of the confusing observations has been that emulsi- 


FOOD 4. HNOLOGY, JANUARY, 1956 


fier-type chemicals show little improving effect upor 
sausage stability ; and the presence of an emulsifier often 
tends to produce poorer rather than better quality 
products. Studies which are being reported here recog 
nize all of these uncertainties and do not m any wa) 
attempt to prove that the addition of one ingredient ts 
a cure-all for the difficulties facing the sausage industry 


EXPERIMENTAL 


Sausage. In the present investigation, a laboratory me the 
of making sausage, which includes all the steps used im con 
mercial production, was developed ; the method was primarily 
designed for testing c:nulsion stability im sausage 

Preparation. Obviously a wide selection of sausage | wrmula 
is possible. To reduce to the simplest formula for laborator 
work a combination of 36.7% of beef lean, 18.3% of pork lea 
und 45% oft pork tat Was emplove 

Che beef lean and the pork lean were carefully and thoroug 


trimmed by hand so that no fatty tissue was present excep i 


which was interspersed with the lean tissue. For eac! 100 
i the above composition 2.0 grams of salt and curime 
pounds consisting of 0.4 g. potassium: nitrate und 
potassium nitrite were added 

The meat previously cut into T-inch pieces was 
hand with the above chemicals. It was then ground throug 
ordinary meat grinder using a “46-inch die he resulting 
ground meat was stored at 40° F. for several hours 

hopping Small batches of meat were selected tor laboratory 
test operations as this method gave best umtormity of ra 


material. Uniformity of chopping operations was att 


Waring blender, which was found to give an action fairly con 
arable to that of an ordinary commercial silent cutter 
chopping required about 3 minutes but was carried to a pormt 


where the appearance of the batch indicated good emulsificat 
of the fat and water. This is similar to the practice normally 


used in plant operations. Experience owed that if t 
ping in the Waring blender was carried to a eritn il point, good 
differentiation in separation of fat in frankfurters could be 
observed Ice water and other components were added 1m t 
chopper (Waring blender), as ts lone ec mmercially 

Stnfing. The sausage mix was stuffed into Visking casing 
by means of a hand-op rated pressure cylinder The ising 
were then tied off into conventional lengths 

Heat treatment in lien of smokehous Normally the sausage 
would be subjected to a smokehouse operation. For laboratory 


purposes, the sausages are subjected to similar temperatur 
combinations, but without the presence of smoke This was 
done in a thermostatically controlled oven held at the following 


temperatures 


135° F. or 3 minutes, raised to 

150° F. for 30 minutes, raised to 

165° F. for 60 minutes. raised t 

180° F. until the interior temper ure of the franktfurter 
reached 150° F.. which should * take longer than ct) 


minutes 


Cooking. The frankfurters were removed trom the heat 
chamber and plunged into water at 100° F. for 5 minutes 

Cooling. The frankfurters were then cooled under running 
tap water for about one-half hour, hung m a retrigerator at 
40° F. for approximately 16 hours, after which examinatior 
was mace 

The above method was found to give results which could be 


duplicated readily. The use of small batches of meat mad 


possible very close trimming which reduces the variable ot 
versus lean; it also eliminates day-to-day variations mm meat 
since one batch supplied material for several days. Using this 
method a series of tests was made to compare the effectiveness 
of 3% of nonfat dry milk solids with 1% and 0.5% of Gelsoy 
Examination of the sausages after storage of 16 hours at 40° | 
consisted of cutting the sausages lengthwise and observing the 


degree of free water and/or fat which was shown under the 


2 
‘ po 


RESULTS 


The results of this series of ¢ Xp rinents are shown 


lable | 
Phe above series of inkfurters contained no season 


Wig and had ale) detectable flavor ditte rences 


The results of the above experiments indicate that 
the Gelsoy apparentiy acts as a watet binding material 
in frankfurter-tvpe sausage sinular to nontat dry milk 

13.1 

1¢ 


Phe use of sodium hexametaphosphate as an aid im 


promoting water-binding properties im sausage Is 0 


current interest and use Phe effect of using this salt 
1 combination with Gelsov was next determined. For 
this purpose a mixture of 506, Gelsov, 1007 sodium 
hexametaphosp! ite, and 40% wheat starch dextrine as 


a CATTVING avent Wi 


tested singly to determine its effect ind then the entire 


combination was emploved The results are given m 


Vable 


TABLE 1 


Binding effect of Gelsoy on fat and water in sausage 


TABLE 2 


Effect of a combination of sodium hexametaphosphate and 
Gelsoy on water- and fat-binding characteristics 


Mhese tests show that a combination of sodium liexa 


metaphosphate witl (jelsov increases the efficiency of 


(jelsov as a water- and fat-binding agent 


Meat loaf. xperiments were also made on typical 
commercial-tvpe meat loaves The formula was as 


follows 


Mat 

Beet lear 48.40) 
Pork leat 33.8 
Pork fat 14.5 
Salt 1.94 
0.48 


seasoning 


leach of the ingredients was 


Prepat ition of the 


lined for trankfurters 


te! was added \it 


10 minutes at 400° | 


erams of meat was placed 


1 ( 

17 


\t the end of the bal 


from each pal 
ved to stan ‘a 

ire given in Table 

ests nl cle with 


It appears that 1% 
lat and water 


vith sodium hex 


ancl fat binding il 


(jelsoyv may be emp! 


( 


Thus 0.5% (,els 


ol 
equivalent to 1.00 Gel 


Canned meats. [1 
relative value of Grels 
terial in meat produ 


ments was made 
generally made trom 
operations with vet 

The formulas for pe 


The one selected was 


y the importan 


lowed the procedure out 


nding and chopping were 


ling trom the chopper 250 


baking pans and baked tor 


riod and after cooling, the 


luring chopping, 3% ol ice 
ite d fat was poured 
graduated cylinders, 
qd measured Phe results 


d in these experiments are 


and hexameta 


TABLE 3 


Binding effect of Gelsoy on fat and water in meat loaves 


binding effect on 


sov exerts 
es. Combining the Gelsoy 
sphate inc its water 
so that a smal quantity ol 
t obtain the ce sired effect 
ibined with the phosphate is 
Orie 
der t rther determine the 
i fat- and water-binding ma- 
eries of canned meat experi- 
meat.” as it is also known, 1s 
s from packing-house 
ir no beef muscle, which 1s 
ngredient in cooked sausage. 
meats are mats and varied. 
llows 


EXPERIMENTAL 


Beef ki 
longu 
Soy 
Spi 
“iti 1 
repara 
uid in even, parall 
ert ittered evenly 
as then mixed well I 
Chopping. Portions of 
blender and chopped tor 


to give proper Consistel 
that approximately 31 
if the machine and 
minutes represented t 


In the following experi 


ther ingredients w 
r me I 


lis¢ 

10.00 

10.00 

10.00 

10.00 

10,00 

2.00 

0.50 

02 
eat Was cut into small pieces and 
tabl Salt, nitrite, and spices 
ut the meat Ihe entire mass 

d put through a meat grinder 

g. each were placed in the Waring 
eth of time previously determined 
t ished product. It was found 
it ping with frequent stopping 
lo the bow! was required. Three 
time the blender was in operation 
the variables of Gelsoy, water, and 
it the chopping stage. The chopped 


of. 
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sausage itselt 
similar. In all experiments, 
free liquid consisting of bot an oe 
indi 
| 
jour, 
lud 
- 
separat 
Fat | Total 
2 S 
ter and fat’ it 
t 
eta] 
( t bh xee ‘ cit | | 
Nonfat Moderate t | 
Moderate t | 
Moderat | 
Ex | 
| 
| 
Separation of 
lice ter ter and fat - it 
Cont Excessive 
Nonfat Moderate 
Wheat st xt Excessive lripe, ra 
ite 
tot 
Sugat 48 
Cure 40) acide d 
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product was placed in enameled cans (303 x 109), the cans filled 


to the brim, and sealed immediately 
Sterilisation, Sterilization was accomplished in a pressure 
cooker at 10 pounds of steam (240° F.) for 1 hour. 
Normally, cooling of any canned product is accom- 
immersing the cans in cold running water. Two 
methods of cooling, in air and in water, were used to determine 
the difference in cooling rate, as indicated by the amount of 
water and fat separation from the meat product 24 hours after 
In both cases liquid separation was 


Cooling. 
plished by 


sterilizing and cooling 
measured by pouring off the liquid into graduated cylinders. 


RESULTS 
The results are given in Tables 4-6. 
lables 4 through 6 show that 1% Gelsoy increases 
the fat and water binding in this typical potted meat 
Variations in the formula in the type of fat 
variations in the amounts of fat and water 
Type of cooling is also a factor in the 


formula. 
used show 
which are exuded 
degree of separation. Sodium hexametaphosphate does 
not improve the binding properties of the Gelsoy in 
canned meats 


TABLE 4 


Effect of Gelsoy on fat and water separation in potted 
meat—comparison of cooling methods 


Additional ( g Fat and water 
iter method separ ' 
” 
Control 
Gels 
Gels 
Control Wat 
1%) Gelsoy Wat 
Gelsoy Wat 
' Duplicate cans 
TABLE 5 
Effect of Gelsoy on fat and water separation in 
potted meat—influence of type of fat 
Additional | ¢ g | Fat t 
a ate et thor 
” 
Beef fat replacing of tripe 
Control \ 
1% Gelsoy 
Gelsoy Nir 
Control Wat 15 
14 
Gelsoy Wat 13 
1% Gelsoy Ww 
Pork back fat replacing 10° tripe 
Control 
1% Gelsoy 
Gelsoy Nir 
Commercial lard replacing 1 tri 
Control Water 19.5 
18 
1% Gelsoy Water 18 


COMMERCIAL PLANT TRIALS 
The efficiency of Gelsoy as a binder was determined 
further in commercial operations. In the first test, a 
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TABLE 6 


Etfect of Gelsoy on fat and water separation in potted 
meat—influence of sodium hexametaphosphate 


(Cans were air-cooled) 
Additional Fat and water 
water separation 
t 
sodium hexametaphosphate 
) 

4°) wheat starch dextrine 
Gelsoy 

Crels 

Gels 

Gels phosphate -dextrine 


Volish sausage formula was employed. Three to 4 
hatches of sausage were prepared per week, over a 
period of 3 weeks; thus taking into account the variabil 
ity of raw materials which is always a factor in sausage 


Ctl 


making operations. Using the following formulas, ea 
run consisted of a control and a batch containing the 
Gelsoy-phosphate-dextrine mixture described above 
(Observations were made after the sausage had_ beet 
cooled and stored overnight or longer 


t 
Gels 
he 
lear 
Pork le 
Pork trim 
Cheeks 
Nonfat dry milk solids 
Gelsoy-phosphate-dext 
lee 
Pot 


Significantly, the average vield for the control was 
1O8 pounds, whereas the yield for the Gelsoy runs was 
118 pounds, indicating a substantial increase in yield 
Thus in Polish sausage the water-binding capacity of 
3 pounds of ¢ or of the ¢ phosphate dextrine 
combination was equivalent to or greater than 6 pounds 
of nonfat dry milk solids 

\nother series of tests was 
using beef only, that is, with no addition of beef other 
than that contained in the beef muscle. No pork fat 
\gain batches were made 

The following formulas 


made on frankfurters 


nor pork products were used. 
daily over a period of 3 weeks 


were employed: 


With 
Ingredients Control 
lbs hs 
Beef y 
Nonfat dry milk solids 
Gelsoy-phosphate-dextrine | 
lee 
Cure (includes seasonings) | 
| 
109 


(Observations at all points in the frankfurter prepara 
tion show no significant difference in the two runs 
Quality ot the sausage was comparable and there were 


‘ 
| 
1 


GELSOY IN PI 


USES QI 


no differences in water or observable fat pockets. The 
vield for the Gelsoy runs averaged about 5% higher 
than that for the control. The data again indicated that 
3 pounds of the Gelsoy-phosphate-dextrine combination 
acts as efficiently as a binder as 6 pounds of dry milk 
solids 

These studies with Gelsoy indicate a possible field of 
usefulness in manufacturing such meat products as 
frankfurters, canned meat, and possibly meat loaves 


(10,11) 
CONFECTIONS 


Gelsoy in frozen confections. The composition of 
ice cream has been well established by Federal regula 
tions, as well as by local governments and by custom 
(On a liquid basis it generally consists of about 10 to 
12% butterfat, 16 to 18% and about 36% total 
solids. Variations this basic formula within the limits 
oft the 


replete with work performed along these lines. 


sugars, 


regulations are well known and literature 1s 


Ice cream is most always sold in hardened form ; that 
is, after the liquid mix has been frozen the product 1s 
further reduced in temperature to about 20° F., and 
raised again to about O° F. at which temperature it 1s 


dispensed. In recent years, there has been an effort 


made to sell ice cream as it comes from the freezer 


Phis has a temperature of about 23° F 
problems confronting the ic 


and is known as 
“soft ice cream.” The 
cream manufacturer serving either hardened ice cream 
or soft ice cream are related to the development arid 
stabilization of fine crystals 

In the last 10 years a series of new products re 
sembling ice cream in appearance, but definitely not 
conforming to the limits set up by Federal regulations, 
has appeared on the market and met with very good 
These products generally have a low butterfat 
Frequently 


success 
content of about 3 to 5% on a liquid basis 
the fat is all of vegetable origin. Total solids content is 
somewhat lower than in ice cream. These products, 
which in this paper will be termed frozen confections. 
are dispensed at a temperature of about 20° F. at which 
point they have a character similar to soft ice cream 
Frozen confections have their basis in long known com 
which are generally 


positions, such as frozen custard, 


starchy products. The current frozen confections gen 
erally do not contain starch but if they do, the quantity 
is likely to be less than 0.5% and its function is that of 
a stabilizer 

The popularity of 
plished through the development of special machines for 
\gain 


frozen confections was accom- 
freezing and dispensing directly to the customer 
this principle was not new, but was borrowed from the 
older ice-cream However, there is one im- 
portant difference, which is that ice cream has a high 
Frozen confections, on 
()ver- 


practice 


overrun, generally 90 to 100%. 
the other hand, have 
run is an expression for the increase in volume acquired 


an overrun of about 30%. 


by the liquid mix as it is whipped while being frozen 
the increase being due to incorporation of air. 
Both ice frozen confections have 
made from liquid premixes, pasteurized, and homoge- 
nized at a local dairy plant. The dispenser of ice cream 


cream and been 


| ‘ 


wn 


\RED FOOD PRODUCTS 


confection generally purchases his product as 


| color, and does the 


a liquid premix, adds flavor and 


Dlishment 


or frozen 


freezing at his own est Some success has 


been attained in reduc liquid premixes to dry pow- 
ators reconstitute the powder 


With the development 


ders in which case the oper 


and freeze the resultit 


of the frozen confection business and the consequent 
operation of dispensing units far from local dairy estab- 
and because 


lishments, of the vagaries of local weather 


which raise or lower the sale of frozen confections, the 
desirability of a dry mix powder for this use 1s apparent. 

Such a powder must be properly mixed while all in- 
a liquid suspension, then pas- 
stability so fortified that 
reconstitution no separation will occur prior to 
\ll of the other 


frozen confections must also be present such as proper 


vredients are still in 
teurized, homogenized, and the 
upon 


freezing characteristics of desirable 


texture, flavor, and overrut 
Nontat dry milk solids in suspension in a sugar solu 


tion with vegetable gums as stabilizer, will give a frozen 


product with proper errun but which will be grainy 


in character. The introduction of fat interposes several 


other problems of separation and lowering of overrun. 


he properties of Gelsoy offered a new method for 


attempting to solve these problems and experiments 


were performed to develop a formula which would in- 


corporate in a dry premix powder all of the desirable 


characteristics of a frozen confection 
\fter considerable effort in establisl ing the ratio of 


» nonfat dry milk solids, sucrose, corn sugar, 


(;elsoy t 


along with vegetable gum stabilizers, 


formula, A in Table 7, 


and vegetable fat, 
a hast Was developed. 


lhe materials given in Table 7 were mixed together 


skim milk as a source of the 


in liquid form with liquid 
solids, and pasteurized for 


s homogenized at 2,500 pounds 


nonfat milk 30 minutes at 
160° F. 


pressure and spray-dried 


The mixture wa 
Chis powder was used in a 
series of experiments in_ typical frozen-confection 
freezing equipment 

For these tests, 1,356 g 
added to 3,800 g. of water and mixed mechanically with 


i small agitator at a speed of about 1,700 r.p.m. Seven 


of the powdered material was 


milliliters of liquid vanilla was added for flavoring. The 
resulting liquid was smooth and remained thoroughly 
suspended during the period of operations. 

The amount of liquid obtained from the mixture was 
1.3 gallons. Approximately 3 quarts of this mix was 
placed in the machine and freezing accomplished in a 


TABLE 7 
Basic dry mix confection formula 


‘ormula 


Form F 
A 

4 
Milk s s, not fat 97 
Cottonseed 2.0 
Dextrose 1 11.5 
Gelsoy 1.8 1.7 
Sodium chloride 0.5 
(Guar gum 4 4 
Lecithir 4 
Starch, modified tapioca 4.5 

100.0 


Hi 
| 
| 
0) 
( 
ul. 


normal length of time which brought the temperature 
down to 20° F. ‘Texture and flavor were comparable ot 
superior to those obtained from currently used liquid 
premixes. 

Effect of starch. The dry formula \ shown in Table 


7 was somewhat hygroscopic Drawing upon the 
experience with frozen custard, which generally con 
tains starch and which is cooked during pasteurization, 


a modified tapioca starch was added to the bast dry 


mix as indicated in formula B, Table 7, to reduce 
hygroscopierty 
lhe moditied tapioca starch was the tv} normally 


used in instant puddings and is best des ribed as being 


cold-water swelling. Combining the starch with the dry 


mix was accomplished by a blending operation 


The procedure was to 1,130 of the material 
3.800 ¢. of water 


as given in formula B, Table 7, with 
the resulting volume was 1.12 gallons. Ireezing was 
accomplished as described above. Texture and flavor © 
this product were superior t those of the product mad 


from the basic dry premux formula \. Repetitive t 


showed the product mace with tapioca starch to ha 


constant overrun of about 30°) and a smooth texturs 
In practice it would be best to pasteurize all of the 
materials prior to homogenization. With this. stey 
accomplished and if due care is exercised upon 1 
hydrating the dry premix, there should be little caus 
for danger of bacterial infection from pathogen! 
organisms 

Home-type frozen confections. time te tinn 
frozen confections prepared in the refrigeratot 
have been popular. (renerally these products are mucl 
coarser in texture than those produced commercially, 
and their popularity has diminished because of this 
lhe reason is mechanical. The commercial product 1s 
frozen while being agitated whereas the home-ty}x 
product is whipped then partially frozen, whipped 
again, and then frozen completely. The comyx sition «of 
the mix has some bearing on the texture of the finished 
product. Inasmuch as the basi dry mix powder as 
given in formula B, Table 7, proved suces ssful in con 
mercial operations, this material was then tried tn 
home type product For this purpose the amount aft 
tare was increased by 0.5% and the other ingredients 
redu accordingly 

The procedure Was to place 89 v. of the formula in 
mixing bowl with 227 ml. of water and 5 ml of vanilla 
extract. The mixture was whipped with a kitchen-ty1 
egg beater until thoroughly blended \fter partial 
freezing for 20 minutes in a home-type refrigerator tray, 


the product was re noved and whipped again It was 
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returned once more to the 


to stand for 30 minutes 


refrigerator and permitted 


Che product was quite smo th. tasteful, and of good 
body and texture. Repetitive tests produced the sam 
results, indicating that the basic dry prenux given 1 

thle 7, incorporating a whipping preterm, produces 
frozen confections with a variety of practical uses 
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Incorporation of Natural Fruit Flavors Into Fruit Juice Powders.’ 


I. Locking of Citrus Oils in Sucrose and Dextrose 


he preparation 
tudies were 


As a phase in a broad progra 
of full-flavored fruit juice 


undertaken to develop method for 


returning the 
volatile fruit flavor separated from the juice during 
dehydration. With citrus fruits the reccvery and the 
concentration of essence are unnecessary, since high 
quality cold-pressed oils have been yund to be 
satisfactory flavoring agents. The oi an be sealed 
or “locked” in a solid carrier, which prevents oxida 
omplished by 
molten carrier 


tion and volatilization. Locking is a 
emulsifying the flavoring oil in the 
and cooling the mixture to obtain a dispersion of oil 
globules within the resulting solid. In recent experi- 
ments on locking orange oil, dextrose and sucrose 
have shown promise as carrier Corn sirup solid 
are included as a minor constituent to inhibit crystal 
lization and concurrent formation of small cracks. The 
flavor imparted to reconstituted oran juice powder 
by the resultant products is very good. A small-scale 
storage experiment indicated excellent stability during 


6 months at 100 F. (38 C.). 

of the rese t thie 1 t1liz 
tion Research Brat umed at development « 
natural fruit juice powders | evapo n of wate 
from the juice hi escribec series ¢ 
reports is concerned ith method 1 ] 
juice yvders \ | 1 \ rtant 
part of the flavoring material « ruits is tile and 
therefore 1s separat d trom t du evapora 
tion of the wate This instabilitv leads to two specific 
problems: first, how t ( thre t com 
ponent, or essence reduce it to a nonaqueous 
concentrate, and see to seal this concentrate 1 
an edible sf lid carrie \ ic] will Too) oxida 
tion and volatilization nd pre vide a meat of rapidly 
dispersing the fla materia hen tl 
powder is mixed wit ter. The sold carrier with tts 
sealed, or locked. Ha ring material is usually added t 


aging 


the fruit juice powder at the time of pacl 


With citrus fruits. the recovery and concentration o 


essence is unnecessary, inasmuch as high-quality cold 
F 

pressed have beet hoon t be satistactory ring 

agents (J1) lhe oil ( 1] ] directh solid 

carriers (/2) 

\ number of substances, including gelatin (7/0), vege 
table gums (14), and sorbitol (3), have been used o1 
* Presented at the Fourt t \nnual Meeti the Institt 

ot | Br lo t \ Californi ] 1054 
Present dress ( ia S iv ( Corporatio 


\MIN MAKOWER 


s and flavors The 
di eal carrier include edibility, 


solubility in oil, and ability 


stable form without 


fruit flavors, we 


It was satisfactory 
ppeared to be 
rm Sorbitol 


ve Irom this state to the stable 


nt of minute cracks. 
s of oxygen to the flavoring 
favol \Iso, under this 
ect to loss by volatilization. 
ised dextrose and 
these exploratory experiments 
rs would appear suit 
ind the fact 
lhe products 
I 1) mes] favoring oil is 


throughout the 


describes t experimental! application of 
se to the production of locked orange 
powder. The 


oe orang 
Pall? 


e oil appear to 
nd other citrus oils. 
cking ncentrated essence 


ther fruits will be presented 


PREPARATION METHODS 
r locking orange oil in dextrose 
ts but differ, since anhy- 
lecomposition while 
unount of water. The 
the best proc edures 
these will be recognized as 


d for making hard candy. 


Orange oil in dextrose. Four hundred grams of anhydrous 


\ 
\ 


vort a ri > minutes 


t iter stainless-steel beaker in an 


so that it could be 


nt scor g. t beaker was placed directly over 


\ stirrer was started. 
ut ten degrees C 
anhy ous dextrose, 100 g. of corn 
42 was added. When the 
315° F. again, the 

I l, t 1 | f the beaker above the 
. and the melt was 

248° | 120° ¢ he sp of the stirrer 

oil was added 
Stirring was 


| 
| 
| 
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continued about a half minute, while a spatula was used to direct 
the whirling mass toward the center. The emulsion was then 
a stainless-steel sheet and placed in a low-humidity 
room, maintained at about 5% RH, where it was allowed to 
cool and harden. After standing 2 hours, the product was broken 
up. it was ground with a small coffee-type mill and screened 


poured on 


in such a manner as to yield as much as possible in a 10- to 20- 
mesh fraction. This fraction was placed in a flat dish in a 
vacuum desiccator and evacuated to a pressure of about 0.01 mm 
overnight, with the pump running continuously, to remove oil 
from the suriace of the granules. Finally, the product was 
placed in a tightly covered jar with a small bag of desiccant (4, 
13). The moisture content (6) at this time was 0.8%, and the 
volatile oil content, by steam distillation (2), was 3.2% v/w. 
Thus, 2.0 g. of this locked flavor was sufficient to flavor one liter 
of reconstituted orange juice powder on a 0.006% v/w added 
oil © basis. 

Orange oil in sucrose. Four hundred grams of sucrose, 200 g. 
of corn sirup (55% dextrose equivalent), and 100 g. of water 
were mixed in a one-liter stainless-steel beaker and heated to 
boiling over a gas stove burner. Water was boiled off until 
the temperature reached 302° F. (150° C.). Aiter the mixture 
had cooled to 248° F. (120° C.), about 32 ml. of cold-pressed 
orange oil was added. This addition and the remainder of the 
procedure were as described in the example above. The moisture 
content was 2.8'¢ and the volatile oil content was 2.4% v/w 

Efficiency. The procedures described are admittedly low in 
efheiency because of losses from volatilization, which occurs 
during emulsification and evacuation to remove surface oil 
exposed by grinding. Moreover, the fines (smaller than 20 
mesh) are interior because of a considerably greater proportion 
of surface oil. The mechanical loss as fines is approximately 
25%. Flavor potency of the product is not as high as desired. 
but it can undoubtedly be improved. Volatile oil contents up 
to 4.0% v/w have been obtained in preparations similar to the 
second illustration but with quantities one-fourth as large. W< 
are at present investigating means for continuous emulsification 
in a closed system. Such a method should minimize the time 
during which the flavoring oil is hot, greatly reduce losses, and 
yield products with higher flavor potency. 


Prevention of Crystallization 


Our first preparations of orange oil locked in dextrose were 
made without addition of corn sirup solids. The emulsification 
step was carried out at 230° F. (110° C.). After the emulsion 


the dextrose hardened to a glassy, amorphous solid 


cooled 
When the product was kept in a closed container, it remained 
glassy, but when it was exposed to the atmosphere with a rela 
tive humidity of about 40%, it first absorbed water and became 
sticky. On further standing for 2 or 3 days, it lost water and 
crystallized as anhydrous dextrose, becoming opaque. The 
temporarily absorbed water can be thought of as a lubricant 
which allows the dextrose molecules to slide by each other and 
arrange themselves in the crystal lattice (5 

Experimentation has shown that orange oil is not locked in 
crystalline dextrose as well as in the amorphous solid (Table 1) 
Two preparations were made as nearly alike as possible, except 
that one was kept dry while the other was allowed to crystallize 
at 65% relative humidity. The original analyses were made after 
the usual evacuation at room temperature to remove oi! from 
the surface of the granules. A sample of each preparation was 
then tested by evacuation again, at 0.2 mm. pressure for 21 
hours at 113° F C.), followed by reanalysis for oil con- 
tent. The amorphous sample retained most of its oil, while the 


crystalline sample suffered a large loss perhaps as the result 
of small cracks formed during crystallization. It is concluded 
that flavors locked in dextrose should be kept in the amorphous 
state and that protection from moisture is an important factor 
in maintaining this condition and in preventing stickiness. The 


rhe volatile oil that may be present in orange-juice powder 
at the conclusion of. dehydration has negligible flavor value (9) 
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lor 


need tor protection trom motsture ts not a serious restriction, | 
fruit-juice powders must be packaged dry in any event 

As turther means for prevention of crystallization, we investi 
gated the use of other sugars and related compounds with dex 


TABLE 1 


Retention of oil by orange oil-dextrose preparations 
when evacuated at 113 F. (45 C.) 


Volatile oil content, % v/w 


State of dextrose 
Original 


Amorphous 


Crystalline 


1 Evacuated 21 hours at (.2 mm. of mereury 


trose (Table 2). Crystallization was observed by use ot a 
polarizing microscope. Of the substances tried, corn sirup solids 
proved to be the most effective crystallization inhibitor. Cort 
sirup serves the same purpose with preparations in which sucrose 
is the main ingredient. 

Effect of additives on viscosity. Molten anhydrous dextrose 
can be supercouled only to about 230° F. (110° C.) > without be 
coming too viscous for emulsification with flavoring oils. It is 
desirable to have a lower viscosity, so that the melt could be 
cooled to a lower temperature before adding the oil, but un 
fortunately corn sirup solids and other good inhibitors oi 
dextrose crystallization increase the viscosity of molten dextrose 
at 230° F. (110° ¢ (Table 2). However, a proportion of cor 


TABLE 2 
Effect of other substances on crystallization of dextrose 
at room temperature and about 40‘o relative humidity 
and on viscosity of the melt 


Time required | 
> Viscosity 
Proportion of added to develop . 

it I 
substance 1 mm 1 ( 
crystals 
Days irbitrar 
Units? 
None 
33% Corn sirup solids 
Sucrose 
330% Lactose ~ 7.7 
Methyl glucoside 
330% Sorbitol 6 
16% Propylene giycol 1 x 
~ Water 1 + 


' Rheostat setting to give rate of stirrer rotation equal 
‘ 


Dextrose equivalent 42% 


sirup solids considerably smaller than that indicated in Table 
2 (33%) would probably be adequate for preventing significant 
crystallization under practical conditions, even if the product 
were exposed to ordinary humidity for several days. 

\ small proportion of water can be used to lower the vis 
cosity. Dextrose containing 3% water can be cooled to about 
200° F. (93° C.) without becoming too viscous. Although water 
promotes crystallization, such products have remained amor 
phous up to at least 6 weeks at room temperature, when placed 
in a desiccator immediately after preparation, even though no 
crystallization inhibitor was present. However, when one ot 
these products (a few days after preparation) was evacuated at 
a pressure of 0.15 mm. for 21 hrs. at 113° F. (45° C.), the 
granules fused together and the volatile oil content decreased 
from 4.3 to 3.1% v/w. Further experiments are necessary to 
determine the proportions of corn sirup solids and water that 
will result in the lowest viscosity consistent with adequate 
stability of finished product 

When sucrose is the principal constituent of the carrier, the 
proportion of water can be changed by variation of the tempera 
ture to which the original mix is boiled 


oe 
| evacuation 
4.1 


PRODUCT QUALITY 


Flavor quality. flavor imparted to reconsti 
tuted orange juice powder by orange oil locked in dex 
good and is comparable to 
similar preparations made with sorbitol. Samples of 
described under “Preparation Methods” 
were each compared with orange oil locked in sorbitol in 
separate triangle tests b taste panel of experienced 
es. In the comparison of dextrose with sorbitol 
there were 34 correct selections out of 86 judgments and 
in the comparison of sucrose with sorbitol there were 11 
correct selections out of 36 judgments. Thus, no signifi 
s detected. It is evident that 

was suffered by the flavor 


cant difference in flavor 
no appreciable heat damave 


ing constituents at the relatively high emulsification 


temperatures used with dextrose and sucrose 


\ similar 


omparison of lemon oil locked in sucrost 
with the same oil in sorbitol showed no— significant 


ditference in flavors 13 orrect. selections out of 40 
judgments ) 

Stability in storage. .\ small-scale storage experi 
ment was with S of orange? oil low ked 
dextrose (1006, sucrose th corn sirup), and sor 


bitol. The samples were air-packed in 6-0z. cans with 
a 10-¢. bag of calcined lime as desiccant in each. The 
locked flavors were packed both alone and with orange 
powder, In the former case, the amount in each can was 
3 times the amount required to flavor one can of orange 
powder \fter conditioning (8) two months at 77° F 
(25° .), the samples vere stored at 100° (35 


for 6 months. Initial and final volatile oil contents are 


s no significant loss of oil 


shown in Table 3. There 
with anv of the samples, including those which were 
evacuated at a pressure ot 0.01 mm. for 48 hours at 


room temperature after the storage period 


TABLE 3 


Stability of locked orange oil preparations during 
storage for six months at 100 F. (38 C.) 


( 
) Sorhit 
\ \ \ 
It 
St 
I V t is ¢ ‘ 1 at | 
} portior ta 
S ke if 34° ( 


Phe flavor of these samples was evaluated by a panel 
of 6 trained judges, with scoring on a numerical basis. 
Portions of the lo ked flavors stored alone were pre 
pared for tasting by addition to reconstituted orange 
juice powder which had been kept under refrigeration 
In each case the concentration of added oil was 0.01% 


v/w. The samples were tasted in 4 groups of 2 or 3 
sample seach. There were no meaningful differences in 


( ) 59 
e scores lavors locked in dextrose, 
sucrose. and sorbitol ble 3). Neither was there any 


ningtul ditteret e between the scores Ol any of the 
ocked flavors stored 6 months at 100° F. (38° C.) and 


thie orresponding sai ple stored at 30° of” 
\lthough the results are not conclusive, due to limited 
SCOpt and small numbet f flavor judgments, these 

ganoleptic and analytical data indicate very good 
stability and retention range oil in both sorbitol and 


e sugar Carriers 


range oil in granular form, suitable for 
flavoring orange-juice powder, has been prepared by 
emulsifying orange oil in molten dextrose or sucrose 
and cooling, grinding, and evacuation of the product. A 
minor proportion of corn sirup s lids is included to 
inhibit crystallization rystallization results in_ the 
formation of small cracks, thus “unlocking” the oil. For 
these locked 


omplete crystallization, 


flavors should be kept relatively dry 


prevention ol 


(he flavor imparted to reconstituted orange juice 
powder by these new products Is very good, both initially 


ind after storage of the flavors for 6 months at 100 |? 


35° ) 
Means for improving efficiency of the locking process 


ire now under investigation 
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Notes and Letters 


The Broth-Like Flavor of Methional 


The significance of methional, 3-methylmercaptopro 
pionaldehvde, in the sunlight flavor defect of milk has 
heen reported (2). The broth-like flavor qualities ot 
the compound are impressive and perhaps may be of 
importance beyond the field of milk products. The 
Havor and aroma of cooked meats, soups and boiled 
vegetables frequently suggest the presence of methional 
lhe rather widespread distribution of methionine in 
food stuffs, and the plausibility of its conversion to 
methional by the Strecker degradation (4) during the 
cooking process lend supporting evidence to the occur- 
rence of methional in certain foods. Another instance in 
which the odor of methional is strongly manifest is the 
various peptone and meat infusion media used for bac 
teriological purposes. Regarding potency, methional 1s 
detectable in milk at a level of 0.05 p.p.m. The addition 
of as little as 4 mg. of methionine per quart of milk 
greatly intensifies the methional flaver produced in 
such milk upon exposure to sunlight. 

Methional has been prepared at this laboratory in 
good yield (74% ) from acrolein and methyl mercaptan 
by the method of Pierson ef al. (3). The pure com 
pound has an overpowering disagreeable odor which 
quickly permeates the room. The following constants 
for the compound have been observed: b.p. 71 to 73° C. 


at 23 mm., n* 1.484 and eng 1.040. The 2,4-dinitro 


phenvlhydrazone has been prepared and observed to 
melt at 120.5° C. This derivative readily regenerates 
methional when warmed in levulinic acid. In the paper 
chromatographic technique for separating 2,4-dinitro 
phenvlhydrazones by Heulin (7), the methional de 

rivative moves slightly slower than that of acetaldehyde 
and somewhat faster than that of formaldehyde 
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An honest-to-goodness solution 
to your Chocolate Problem! 


So true to the real chocolate flavor — and so powerful 

is Givaudan’s Imitation Chocolate Arome that extremely small 
quantities may be used to replace large amounts 

of cocoa in chocolate-type formulations. 


Here is true economy — made possible by honest-to-goodness flavor 
in high concentration. In addition, the use of Imitation 

Chocolate Arome offers the advantages of a constantly reliable 
supply, stable in price and quality. It is soluble in 

vegetable oils and alcohol, and its versatility as a specialty 
should be considered in many flavor formulations. 


Imitation Chocolate Arome is another Givaudan basic 

flavor contribution to uniform flavoring at lower cost. It can be 
used in combination with cocoa io enhance taste appeal in 
every type of preparation where chocolate flavor is 

required. We invite your inquiries. 
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How Griffith’s Extraction Process 
Assures Better-Flavored Products 


‘PEPPEROYAL 
AND SOLUBLIZED 
SEASONINGS 


True Flavors in Smooth Mellow Blend 
—The Taste of Sunshine All the Time 


In this age of scientific miracles, Griffith's staff 
1 chemists enables you to change a good 
product into a delicacy simply by changing 
to PEPPEROYAL or SOLUBLIZED 
SEASONINGS 


Griffith's Solublized Seasoning Formulas set a 
new high standard in flavor potency, purity and 
uniformity. By a special extraction process, * 
Griffith controls flavor quality. Blend spice 
extractives scientifically with predictable, de- 
pendable results for spice users! 

Change from the old to the new sunny-day 
flavor quality change to PEPPEROYAL or 
SOLUBLIZED SEASONINGS 


Write us for details 


*Patent Applied For 


The 


GRIFFITH, 


LABORATORIES, Inc. 


In Canada—The Griffith Laboratories, Ltd 


CHICAGO 9, 1415 W. 37th St. © NEWARK 5, 37 Empire St. 
LOS ANGELES 58, 4900 Gifford Ave. « TORONTO 2, 115 George #. 
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by Norb Leinen 


« inthe public interest 


Food from U.S. land reseurees should be ample 
for an estimated 222 million by 1980. believes Mr. 
Flovd J. Hlosking. executive vice president of Corn 
Industries Research Foundation, Ine. New York 
City, who recently addressed the Agricultural Re 
search Institute. Ile based his estimate on the proba 
bility of a continuing upward trend in grain and 
animal production through vastly improved techniques 
of farming and animal feeding. Assuming sueh ad 
vances, he is convinced that annual harvests approach 
ing 4 billion bushels of corn are distinetly probable 
before 1980. Total corn acres have declined from 111 
million in 1917 to a little over SO million in 1955, vet 
the annual corn harvest has inereased to over 3 billion 
bushels. If the nation’s corn crop averaged 50 bushels 
an aere (current national average is nearly 40) per 
acre), 4 billion bushels would be grown on the present 


total corn acreage, he pointed out. 
= 


Hlow can industrial management know that the 
firm's technical operation is performing to maximum 
effectiveness! At a recent panel discussion dealing 
with this subject, held at MIT, 5 members of Arthur 
D. Little, Ine. Memorial Dr.. Cambridge, Mass.. 
consulting research firm, discussed an objective evalu 
ation eetivity. Dr. Warren C. Lothrop, vice president 
explained that the ADL teams which make **teehnical 
audits’ investigate the principles underlying a com- 
pany ’s whole technical program. The teams are not 
concerned with efficiency studies, personality evalua 
tions, or psychological testing, but rather with advis 
Ing Management on its assets and means for achieving 
vreater results in their use. Dr. Lawrence W. Bass. 
ADL vice president, dealt with management's rela 
tionship with the technical departments. He stressed 
the importance of recognizing the researeh and de 
velopment executive as a member of management so 
that he can crystallize company thinking on areas of 


erowth for which scientific and engineering informa 
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tion will be sought. Dro ©. Riehard Morean con 
cerned himself with administrative aspects of a re 
search and development department. He pointed out 
that the internal organization of this group is less 
important than is the group's place in the total com 


pany ftramework, stressed the importance 
communication between this department and = Man 
agement, Production, and Sales. Dr. Austin W 
Fisher, Jr.. discussed the problems of communication 
and project transition between the research develop 
ment and engineering groups, and with both sales 
and) produetion departments. point) was that 
such communication must be in 2 directions so that. 
first, the original programs are selected property 
and that secondly, the results of research are trans 
lated effectively into action. Mr. Richard S. Robinson 
traced the evolution of 2 other functions derived from 
the research and development activities. First to 
appear was that of teehnical service, whieh deals 
directly with customer needs. From this has come a 
second—market research—that of investigating com 
merelal development possibilities for new products 
keeping these functions distinet and feeding them 
into the programs more effectively, he stated. bot! 
the researeh and sales groups can funetion more 
effectively 
= 

Manufacturers and omerehants, like automobili 
nakers, are learning it pays off in sales to capitalize 
on the publie’s desire for change. This new concept 
of packaging, calling for a program of continuous 
redesigning of packages, promises future expenditures 
which will dwarf the current figure of $11 billion a 
year spent on packaging, according to Mr. George W 
McCleary, sales promotion manager of Olin Film 
Division of Olin Mathieson Chemieal Corp.. 460 Park 
Ave. New York 22, N. Y. The packaging expert 
deseribed the new idea as ‘‘concentration on repack 
aging rather than packaging.’* believes both 
cellophane and polyethylene film will account for a 
continuously increasing share of the growing packag 
ing business, pointing out that sales of polyethylene 
advanced from 45 million pounds in 1953 to 70 millior 
pounds in 1954, and that experts predict this figure 
will reach 120 million pounds for 1955. He also noted! 
that cellophane was being used for an ever-increasing 
number of end uses; that it was finding a growing 
market in soft goods, indicating increased cellophane 
business 

or 

Opposition to a proposal to further reduce import 
duties on confectionery produets was voiced recentls 
by the National Confectioners’ Assn., 221 N. LaSalle 
St.. Chieago 1, [IL, through Mr. Harry R. Chapman, 
Association vice president. Appearing before the 
S. Tariff Commission and the Committee for 
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A complete, sanitary 
proportional flow 
control package 


New possibilities Gang 
for continuous | 
processing! 


... With Foxboro 


; any liquid except non-conductors 
; like chocolate, fats and oils. 

; Installs easily in the line like any 
; equivalent length of pipe. No 

i taps, seais, purges, meter runs, of 
| straightening vanes required. 

j Connects by 2-conductor cable to 
remote Dynalog Controller. 


sanitary 
Dynalog 
n 
instantly 
in vol , initiat 


to hold pre-set rate. 
control stepless measuring 
circuit has no slidewire — 
requires no standardizing or 
batteries, practically no 
maintenance. Control action 
can be air-operated or 
electric-operated, 


Foxboro 2-way Saniflo 
Control Valve. A stream- 
lined vaive for liquids, 
Suspensions, viscous or 
pulpy materials. Equally 
effective for throttling 
proportional) or open- 
and-shut control. One-piece 
stem and plunger — no 
threads or crevices to harbor 
bacteria. Quick-disconnect 
clamp for easy cleaning. 
Can be replaced in control 
system by other type 
valve or a pump to meet 
process requirements. 


Foxboro Magnetic Flow Meter... 
transmits flow measurement 
to recorders or controllers. 


You no longer have to discard new ideas in continuous process design 
for want of adequate flow control! Foxboro now provides the first com- 
plete sanitary proportional flow control system ever available. 

Heart of this system is the Foxboro Magnetic Flow Meter. It has proved 
highly successful in measurement of widely varied food products includ- 
ing beer, tomato products, apple juice, and grape juice. And it’s equally 
applicable to many others, such as egg yolks, wine—even molasses! 
It measures magnetically, with no flow interference, no pockets, crev- 
ices, or projections to collect residue or contamination. 
And its high accuracy is sustained, despite variations in 
conductivity, density, and viscosity. 

The Dynalog Controller and the Saniflo Valve complete 
the system ... offer a complete sanitary control “package”. 
Send us your flow control problem. Write The Foxboro 
Company, 351 Norfolk St., Foxboro, Mass., U.S.A. 


SANITARY FLOW CONTROL 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 


Is 
| 
F 
| 
Z ! 7 
| 
roy, 
| 
4 
ve 
| 
| 
1OX BORC | 
| 
| 


FOOD TROHNOLOGY 


FOOD INDUSTRY TOPICS 


(Continued trom page 30) 
Reciprocity Information, which groups are consider 
ing proposals to reduce the duty on a long list of 
commodities, he stated that no tariff concessions should 
be granted which will result in injury to a single 
domestic industry. Mr. Chapman pointed out how 
the former import duty of 40% on sugar and chocolate 
confectionery products already has been reduced to 
14% and 10% ad valorem, respectively. By statistical 
tabulations, he showed how the reductions had been 
followed by substantial increases in quantity of im 
ports. Ile urged that the import duty on confectionery 
actually be increased because of tremendous differ- 
ence in cost of production in various foreign countries 
and the U. S.. due principally to cost of ingredients 
and labor. **Our country is in the inconsistent posi 
tion,” he stated, promoting a protectionist phil- 
osophy for one segment of our economy, namely agri 
culture, and a free trade philosophy for manufactured 
further reason why confectionery duties 
should not be further reduced, according to Mr. Chap 
mia, is that American confectionery manufacturers, 
in attempting to export their own products, “* have 
iouud that the attitude of most foreign governments 
iowards our products is that free trade is a one-way 


street, 
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Scieutists at Rutgers College of Agriculture, New 
brunswick, N. J., studying the effects of traee min 
vrais on the nutritional value of foods, have turned 
up an experimental that is saving thousands 
of dollars and working hours in the course of the 5 
year basie research project. The contused Hour beetle, 
a diminutive creature not much larger than the head 
of a pin when full grown, is the hero of this scientific 
saga. Little ~*Tribolium Confusum’’ is playing the 
role generally reserved for the rat, a relatively huge 
and much less obliging fellow. The economy, money- 
wise and time-wise, in using this insect instead of rats 
or mice or dogs is shown by statistics. To achieve with 
rats the same data supplied by 270 flour beetles 
housed in a glass container covering roughly one 
square foot of shelf space—the scientists would need 
90 cages full. One pound of food suftices the entire 
group of beetles during tests that run approximately 
25 days. Ninety rats in that time would literally eat 
the scientists out of house and home. Rats, moreover, 
have to be fed, watered, and cleaned every 2 or 3 
days, whereas the Rutgers **beetle keeper’’ spends 
less than an hour a day with his charges—merely 
observing them. Drs. M. Wight Taylor and Alfred 
N. Meiss are in charge of the project 
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Industry is turning more and more to use of vend 
ing machines to feed employees, according to a nation- 
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wide survey of 5,000 industrial plants made by the 
Field Research Division of the Paper Cup and Con 
tainer Institute, Inc., 270 Park Ave.. New York 17, 
N.Y. Of the 1,200 plants that answered the survey 
questionnaire, about 59% are offering some food serv- 
ice, and 84% of the plants that do any feeding use 
some vending machines. Almost 4007 of plants using 
machines said they introduced them within the past 
» vears. Plant management gave a variety of reasons 
for feeding their employees. More than half, 310 out 
of 618 replying, said they offered food service as a 
matter of “‘company policy.”” Almost as many, 307, 
said food was made available because there were no 
nearby facilities. Only 6 plants said that union con 
tracts required food service. Moreover, plants now 
offering food service invariably intend to expand their 
operations in this field. A full report, also covering 
such facts as location of vending n achines and types 
of foods currently vended, is available without cost 


from the Institute 


. . things new under the sun 


Two new products made from chemically inert fluorocarbon resins 
are offered by Resistoflex Corp., 39 Plansoen St., Belleville, N. J. The 
items are (1) Fluorofiex-T Pipe Elbow—a T pipe elbow of short radius 
construction, available in both 45° and 30° types, and designed for use 
with Fluorofiex-T laminated pipe or any ASA flanged piping; (2) Fluor- 
oflex-T1001 Molded Bellows (illustrated). Bellows and expansion joint is 
chemically inert and may be obtained in 1”, 14%”, 2”, and 3” diameters. 
Custom fabricated designs and shapes also may be ordered. The prod- 
ucts are recommended for applications involving acids and caustics, 
foods and drugs, hot lacquers, steam, synthetic oils, jet fuels, and gases 
and vapors under extreme conditions of temperature. 


Takamine Laboratory, Inc., Clifton, N. J., has 
introduced its glucose oxidase-catalase enzyme system, 
DeeO, to canners of carbonated soft drinks. The en- 
zyme is a catalyst which promotes the reaction between 
oxygen and glucose and, consequently, is able to re 
move oxygen from products when glucose is present 
DeeO effectively reduces can corrosion. iron pick-up, 


(Continued on page 34) 
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Proctor 


Efficient drying per pound of product can often mean 
more direct profit to vou than an increased sales vol- 
ume! Proctor equipment provides the control, flexi- 
bility, and construction features essential to profitable 
drying performance. The result—increased yield of 
highest quality product. Write or phone today for com- 
plete information. 


Product Uniformity is of utmost importance to every 


food processor, at all Stages of processing. 


Shown above is one of many Proctor & Schwartz 
dryer installations in one of the country’s larger food 
plants—typical of the many in use in the food industry 
today. Here, because of Proctor drying skills, uniform- 
ity of color, taste, and overall customer appeal is main- 
tained at uniformly highest levels—yields are greatly 
increased! 


DRYING RANGE 
means a PROFIT! 


* HIGHEST PRODUCT UNIFORMITY 


INCREASED YIELD 
GUARANTEED PRODUCT QUALITY 
* “W/M” CONSTRUCTION I 
FLEXIBILITY OF OPERATION 
PROCTOR DRYING EQUIPMENT FOR i. 

THE FOOD AND PROCESS INDUSTRIES 

* Tray Dryers * Truck Dryers * Pre-Forming Feeds 

* Continuous Conveyor Dryers * Spray Dryers 


Manufacturers of Industrial Drying 


PROCTOR & SCHWARTZ, Ewioment ond Textile Machinery, 


Philadelphia 20, Pa. 
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FOOD INDUSTRY TOPICS 


(Continued from page 32) 


and protects flavor and color of drinks containing 
azo-type food grade dyes. Available in tonnage quan 
tities, it is easy to use, and does not have to be handled 
with extreme care. The dry powder is storage stable 


indefinitely if kept in a dry, cool place. 


A recent report by the Food and Drug Adminis- 
tration gives final approval for use of NDGA Anti 
oxidant for preventing rancidity and off-flavors in 
foods usuceptible to oxidative deterioration. NDGA 
Antioxidant (Nordihyvdroguaiaretic Acid—a_ natural 
antioxidant extracted from an Evergreen desert 
shrub) was the first effective food grade antioxidant 
to win such approval. Discovered by the University 
of Minnesota in 1942, it is produced under an exclu 
sive license from the University by Wm. J. Stange 
Co., 342 N. Western Ave.. Chieago 12, Ill. The prod 
uct, recognized as the most powerful antioxidant 
available, is widely used to protect animal and vege- 
table fats, candies, dairy products, fish, citrus and 
essential oils, vitamin oils, and many other special 


products from undesirable oxidative changes. 


Automation is improving quality and cutting pro 
duction costs of fresh frozen juice concentrates at 
Minute Maid’s Florida plants, according to Mr. B. M. 
Middlebrooks, director of concentrate manutacturing 
for Minute Maid. He described how these improve 
ments result from «a new system of can handling 
which requires only one man’s attention from = the 
time the empty cans are received until they enter the 
closing machines, ‘The new system is a joint Minute 
Maid-American Can Company development. Using a 
Dudley Can Unserambler, it eliminates manual place 
ment of cans into a ean truck for delivery to the 
closing machines. The present 6-lane Dudley Un 
serambler handles from 900 to 1,100 cans per minute. 
and reportedly creates substantial savings in process- 
ing costs because of uniformity of flow and improved 
average rates of production at the closing machine. 
For fuller information write Minute Maid, ¢/o Burns 
W. Lee—Patrick O’Rourke, 608 Fifth Ave., 
New York 20, N. Y 


A test recently developed by Morton Salt C'o., 120 
S. LaSalle St., Chicago 3, LIL, and approved by the 
Quality Control Committee of the National Potato 
(hip Institute enables a chipper to quickly, simply, 
and accurately determine the salt content on potato 
chips. To assure accurate testing and to take the 
euesswork out of matching titration colors, a stirring 
rod has been made which encloses scientifically bal- 
anced titration end point colors and is available for 


34 


use with the test. Testing procedure and color stan 
dard stirring rods are available to chippers free of 


charge from Morton Salt Co. 


A new, low cost homogenizer, 
the VirTis **23°'—23,000 r.p.m. 

offered by E. Machlett & Son. 
220 23rd St... New York 10, 
N. is equally effective for 
both micro and macro work. It 
handles volumes from 0.2) to 
200 ml. through use of 4 simple 
to-attach fluted homovenizine 
flasks. Fitting snugly atop the 
flasks is a specially designe | 
aerosol-free assembly, fash 
ioned from Teflon. The assembly prevents harmful 
aerosols from escaping, and protects the substance 
being homogenized from outside impurities. Running 
through a frietion-free bearing in the aerosol -free 
assembly is a precision-ground shaft with TS-s stain 
less steel cutting blades. Matechlett says the superior 
top drive design eliminates heat formation and does 


away with leakage problems. 


A new Norelco MG 160-D X-ray unit that covers a 
wider field and provides either 40° or 1200 apertures 
for rapid inspection of welds, pipe lines, power plants, 
ete.. is announced by Research and Control 
ments Division, North American Philips Co., 
750 S. Fulton Ave.. Mt. Vernon, 
positioning, permitting simplified techniques which 
suave time, material, and labor, is possible with cylin 
ders having a minimum diameter of 28'.°) With 
smaller diameters, centric positioning is) enmploved 
The novel arrangement of tube and generator in one 
housing eliminates need for high-tension cables. De 
signed tor maximum radiation safety, the improved 
MG 160-D unit weighs only 145 pounds. The accom 
panving stepless control weighs 9 pounds. Power 
supply is 230 volts and current drain 10 
amperes, 

The Model LIL Photoelectric Analyzer, new 
instrument for automatically analyzing, recording, 
and controlling chemical processes involving liquids, 
vapors, or gases, ix announced by Manufacturers Engi 
neering and Equipment Corp. Hatboro, Pa. Because 
of unique self-monitoring properties, it not only re 
cords or controls a process, but periodically and auto 
matically checks and resets itself to compensate for 
any smudge accumulation on cell windows or other 
similar sources of error. The instrument serves not 
only as a powerful tool for process control or as an 
automatic recording analyzer in chemical plants, but 
equally well in’ problems involving monitoring and 


pe 
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prevention of stream pollution. In addition to liquid 
analysis, the Model TI] will automatically record 
quantities of gas or vapor in air, down to a few parts 
per billion, of such substances as mereury, ozone, 
napthalene, benzaldehyde, nitrobenzene, bromine 


sulfur cliox ide, XVlene, ane others 


There's less than a tablespoonful of Aureomycin in the container 
held by Dr. Wilbur Miller, American Cyanamid Company scientist, but 
it's enough to keep more than a quarter-ton of poultry fresh twice the 
normal time. Aureomycin, first antibiotic to be accetped by the Federal 
government for use im food preservation, is the basis for Cyanamid’s 
recently announced Acronize process for poultry. The Aureomycin 
helps keep food fresh by holding back the growth of spoilage bacteria. 


A complete new tine of industrial and commercial 
water softeners and conditioners, introduced by Culli 
van. Ine.. Northbrook, IIL. features a new, exclusive 
water collection system that makes possible more 
efficient softening of water per pound of mineral used 
The system consists of finely slotted manifolds spaced 


f tank. This means that water 


6” apart at bottom « 
passes through the entire mineral bed eliminating the 
chance one downhill channel will be created, thus 
causing the water to bypass the bulk of the mineral 
Elimination of the need for a supporting gravel bed 
allows more room for the mineral, hence, more capacity 
per unit. Buyers have a choice of 2 minerals—Cullex 
or Cullite. Twelve model sizes offer capacity ranges 
from 255,000 to 2,804,000 grains. Write the firm ¢/o 
Harshe-Rotman, Ine., 8S. Dearborn St... Chicago 3, 


A radically new design evaporative-type refrigerant 
Condenser in capacities ranging up to 240-ton am 
monia refrigeration is announeed by Niagara Blowe: 
Co., 405 Lexington Ave., New York 17, N. Y. The 
Aeropass Sectional Condenser features great acces 
sibility, all sections being encased in separately re- 
movable panels. Removing a single panel puts all 
interior parts within reach. Mueh expense is saved 


the owner by the design which permits shipment of 


the casing as flat panels rather than box-like shapes. 


There are 4 sizes: 90, 120, 180, and 240 tons. The 
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NIAGARA “NO FROST” 


25 Years Successful Experience 


District Engineers in Principal Cities of Ll 


Always full capacily 


Never any defrosting 
shutdown 


Always clean Freezing 
or Storage Rooms 


Write for Niagara 
Bulletin 105 


NIAGARA BLOWER COMPANY 


Dept. F. T., 405 Lexington Ave., New York 17, N. Y. 


* 


* 


* 


and Canada 
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ratings are for ammonia, but the Condensers are 
also applicable to freon. Dimensions of the largest 
size are, approximately: length 13 feet, width 16 feet, 
height 1014 feet 


A new air-powered unit, the End Stapler, is offered 
by International Staple & Machine Co., 801 Herrin 
St., Herrin, [lL The high-speed unit has no electrical 
connections. It features a new 2 cvele air motor with 
a completely new mechanical trip, as well as Inter 
national’s patented retractable anvils which allow the 
carton to close after it is filled. Specially designed 
for perfect closures of end opening cartons, full over 
lap, partial overlap, telescope, and many other types 
of cartons, the End Stapler can be turned to a 90 
angle for center slotted cartons and special applica 
tions. Weight is 195 pounds. The closures made with 
the unit meet Rule 41 requirements of General Freight 
Classifications and Parcel Post Regulations. It will 
close A, B, and © flute corrugated, and as much as 
$00 pound double wall cartons. It will handle all 


standard thicknesses of solid fiberboard cartons. 


A new Raman Spectropho- 


tometer that has increased 
speed, accuracy, and conveni- 
has been developed by 

Applied Physies Corp., 362 W 


Colorado St., Pasadena, Calif 
The Cary Model 81 has im 
proved systems and compon- 
ents which give high light- 
gathering power, freedom from effects of scattered 
light, and high zero stability, enabling a complete 
Raman spectrum of benzene, for example, to be made 
in 5 minutes on as little as 0.1 ml. of sample, yet 
retaining good aHccuraes The unit covers a wide 
range of speetral data which normally would require 
2 or 3 separate instruments, or at least a change in 
optical materials several times in a single instrument. 
Ran an spectroscopy is often a good method of de- 
termining total concentration of a certain type of 
Co npound. Because water and other polar compounds 
exhibit weak Raman spectra, they are suitable for use 


as solvents in Raman spectroseopy. 


A new method of clarifying, simultaneously, water 
containing both settleable and non-settleable particles 
now is offered by Graver Water Conditioning Co., 216 
W. 14th St.. New York 11, N. Y. By addition of a 
surface skimmer to Graver’s solids-contact clarifier. 
the Reactivator (Rj), the unit now ean remove, in one 
operation, both those particles and precipitates with 


a natural tendency to settle, and those whose natural 
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buovaney causes them to surface. Tt is most effeetiy 
in treating white waters from pulp and paper mills 
and in removing oil from water which also contai 
settleable particles. 

= 


A new van trailer equipped with air slide unloading to handle bulk 
flour deliveries is announced by Fruehauf Trailer Co. At present, the 
van is being loaded by means of gravity through 3 hatches in the top 
Eventually this will be superseded by an air-pressure loader which will 
increase total load of bulk flour from 18 to 22 tons. Increased load is 
secured by the fact that the trailer itself has been kept at minimum 
weight through use of stainless steel and aluminum in its structure 
The flour is fed into the storage bins of a purchaser by means of an air 
slide device operated by 2 blowers which delivers the flour to the air 
hose. Standard discharge equipment consists of 4-inch lines, permitting 
discharge of flour 100 feet above ground level at the rate of 20 or more 
tons per hour. Write the firm c/o Schipper Associates, 99 W. Bethune, 
Detroit 2, Mich. 


Wheelabrator Corp., 109) Byrkit St., Mishawaka 
Ind.. announces Wheelabrator Uutra-tiltration, a pros 
ess developed for super cleaning atmospheric air with 
industrial-type filtration equipment. The process 
which employs conventional industrial Wheelabrate: 
Dustube dust collectors of the tubular cloth filter ty pe 
may be used in applications formerly employing dis 
posable or viscous filters, or low-voltage electrostatic 
precipitators. Advantages claimed are extremely higl 
cleaning efficieney, moderate cost, and nearly complete 
freedom from maintenance expense. In one installa 
tion having a design volume of 720,000 ¢.f.m. of city 
air, a collection efficiency against fine atmospheric 


dust of 99.239 was achieved over a year’s period 


A new line of water softeners for manufacturing 
plants, institutions, and commercial establishments 
has been developed by Hagan Corp.. 323 Fourth Av 
Pittsburgh 22, Pa., in conjunction with Calgon, Ine 
a subsidiary. The softeners are sold as package nits, 
so that only simple connections, requiring a minimum 
of installation time, are needed to fit a unit into a 
water system. A supply of Hagan Resin C-300, a high 
capacity resinous exchange material, is provided wit! 
each. Each unit consists of a brine tank and a soft 
ener tank, with controls and piping in place. Twin 
units, which include 2 softener tanks with a sing! 
brine tank, also are available. Flow rates can be as 
high as 175 gallons per minute for a single unit. o1 


(Continued on page 39 
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Institute of Food Technologists 


THE PROFESSIONAL SOCIETY OF FOOD TECHNOLOGISTS 


The Institute of Food Technologists numbers among its 
active members leading scientists, technologists and engineers 
in the field of Food Technology 

The Institute invites your professional association with this 
select group of scientific and technological workers. Only those 
who are qualified by education, special training, or experience 
are extended this invitatior 

Food Technology may be defined as the application of science 
and engineering to the production, processing, packaging, d1s- 
tribution, preparation and utilization of foods. Scientists, tech 
nologists and engineers engaged in lood ‘lechnology, execu- 
tives, officials and supervisors under whose jurisdiction Food 
Technology operations are conducted, research investigators, 
teachers, and others working in the field of |-ood Technology 
will find membership in the Institute worth many times its 
modest cost. 

If you can meet the qualifications for membership, you 
owe it to yourself and to your business or profession to become 
a member. 


OBJECTIVES 


The Institute is a non-profit, professional, educational as 
sociation to promote the application of science and engineering 
to the production, processing, packaging, distribution, prepara- 
tion, and utilization of foods; it stimulates investigations into 
technological problems arising therein, it provides a medium for 
presenting and discussing the results of such’ investigations; it 
stimulates and provides means for the free interchange of tech 
nological information and ideas among food technologists; it 
promotes recognition of the role of food technologists in the 
technical direction of operations in these fields; all of these ac 
tivities have the ultimate objective of providing better and 
adequate foods for mankind 


ORGANIZATION AND PROGRESS 

Organized July 1, 1939, at Cambridge, Mass., with a mem 
bership of less than 100, the Institute has grown to more than 
4,000 (1954). It is world-wide in scope, with members in North 
Central, and South Americas, the Scandinavian countries, Eng 
land, Holland, Germany, France, India, Australia, and New 
Zealand 


MEMBERSHIPS 


Professional Members. Any persun who is ethically quali- 
fied, and who has had training and experience in food technology, 
or any person who in the opinion of the Council is recognize 
as distinguished in the contributing sciences as they apply tu 
foods, shall be eligible to be a Professional Member of the 
Institute. The minimum training which shall qualify a candi 
date for eligibility for Professional Member is, in general 
graduation from a college, university, or similar institution in 
which he has aakited in one or more of the sciences or branches 
of engineering associated with food technology. The minimum 
experience shall be three years experience in food technology 
The Council may, at its discretion, waive any or all of the fore 
going requirements in the case of a person who, thru long 
experience, has distinguished himself in the field of food 
technology. 

Members. Any ethically qualified person, active in special 
or limited aspects of food technology, «no is an administrator, 
director or executive under whose ‘ erisdiction oper rations in 
food technology are conducted: or who is engaged in the dis- 
semination of knowledge of food technology; or one whose 
work requires a general knowledge of the broad principles of 
food technology as it applies to the products, processes or equip 
ment with which he or she is concerned; or one scientifically 
trained in and who has entered a career in food technology ; 
shall be eligible to become a Member. 

Student Members. Any ethically qualified person who has 
never been a Professional Member or Member of the Institute, 
who is registered as a student in an educational institution with 
at least Junior (third year) standing, who is a candidate for a 
Bachelor’s or higher degree in one or more of the sciences or 
branches of engineering associated with food technology, shall 
be eligible for membership as a Student Member. This classi 
fication shall be his status only until the end of the calendar 


year in which he completes his scho« g. \VWhen graduated and 
otherwise qualified as defined in the section on “Members,” a 
Student Member may, upon application, be elected to Mem 
bership 


DUES 


Professional Members and Members—$7.50 per year; Stu- 
dents—$2.50 per year. Dues include a subscription to Foop 
TECH NOLOGY. 


PUBLICATIONS 


Foop TECHNOLOGY, issued monthly, is the official journal of 
the Institute. It is publi to advance the profession of food 
technology by disseminating t of research and their 
practical application in industry. Contributors to its pages 
represent many fields of scientific and technological interest. 

Foop RESEARCH, published bi-monthly, is devoted to publi 
cation of the results of original investigations and occasional 
reviews in the fields of food and beverage technology, chemistry 
and microbiology. Foon ResftarcH is available to Institute 
members at the special rate of $7.50 per year 
REGIONAL SECTIONS 

Where sufficient members (25 or more) live within com 
muting distance of a given point, a Regional Section may be 
established. Such Sections are able to hold meetings at more 
frequent intervals than the N group, thus affording the 


food technologists regular opportunities for an exchange of 
views and ideas with others in the area. There are presently 


24 Regional Sections 


ANNUAL MEETINGS 


Each year one of the regional sections acts as host to the 
Institute at an annual meeting. The program of this annual 
conference is designed to acquaint members with various phases 


of food production, processing and distribut and to keep 
them abreast of current trends and technologi developments 
The speakers invited are those whose bject ill build a well 
rounded program, of interest to the greatest mber. Annual 


conferences are highlighted by exhibits of new equipment, 
processes and special ingredients 


The society administers the following awards: 

NICHOLAS APPERT AWARD ( Medal Each year the 
Chicago Section of the Institute makes this award to a person 
whose contributions to the food industry make him distin- 
guished and outstanding in the opinion of the national jury. 

BABCOCK-HART AWARD ($1,000.00 The purpose of this 
iward, made by the Nu Foundation, is to encourage con 
hich will have an influence on 


tributior s to For D Tr 


ritional well-being of the general populatior 


FLORASYNTH FELLOWSHIP AWARD. $1,000 granted an 
nually to a young man or woman under 35 years of age, engaged 
in senior undergraduate or graduate work, as a candidate for 
in advanced degree, in recognized e tional institutions in the 
United States or Canada ich is conducting fundamental in- 


vestigations for the advancement of Food rechnology. 


GENERAL FOODS FELLOWSHIP AWARDS. Three Fellow 
ships will be granted annually—no more than two to the same 
ducational institution for the same calendar year, but will be 
renewable upon application to and approval by the Awards Com 
mittee of the Institute for a maximum of three years, in order 
pa degree, 


to provide for continuity of studies leading t 


if the candidate so plans However, candidates, who plan only 
a year of research after obtaining the Bachelo ry ents or who 
to read for a Master’s Degree, will not i excluded from 


these fellowship grants. Each Fellowship is worth approxi 
mately $4,000 

GERBER BABY FOODS POST-DOCTORATE FELLOWSHIP 
AWARD. This Fell, wship to promote research in some newer 
phase of food technology is worth $6,000.00 per annum and may 


be renewed for an a 
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JOHN S. COLEMAN 


“T am proud that 
60% of Burroughs 


Employees... 


“I am proud that 80% of Burroughs emplovees are 
enrolled in systematic savings in U. S. Savings Bonds 
through the Payroll Savings Plan. The record of the 
response of our men and women to our recent campaign 
speaks for itself. It is evidence of the desire to save, and 
to save in a way which benefits both the individual and 
the nation. I hope that every employer will take advan- 
tage of this opportunity to serve the interest of both his 
emplovees and the country by cooperating with the 
De ‘partment of the Treasury in the U. S. Savings Bonds 
campaign. 


JOHN COLEMAN, President 

Burroughs Corporation 

What is the percentage of emplovee participation in 

your Payroll Savings Plan?” If it is less than 50%, your 

State Sales Director will be glad to show you how easy 

it is to raise participation to 60% or higher. He will 

furnish Payroll Savings Application Blanks, and all the 

printed promotional material you can use, Write today 

to Savings Bonds Division, U. S. Treasury Department, 
Washington 25, D. C. 


"If your Company does not have the Payroll Savings Plan, your State 
Sales Director will help you to instoll it. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the 


{dvertising Council and 
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(Continued from page 36) 


$00 for a twin, with capacities between regenerations 
ranging up to 1,500,000 ¢rains for a single unit and 
3,000,000 grains for a twin. A typical *‘hard water” 
may contain from 5 to 15 grains per gallon 


An unusual application for a new vibrating feeder 
has produced a remarkable increase in production 
and maintenance efficiency, as well as # more uni 
form product, at Loft Candy Corp., Long Island 
City, N.Y. Used for coating pecan crunch bars, the 
unit reportedly enables Loft to produce twice the 
daily amount of candy that its former hand-feeding 
system did. The unit, called the Velofeeder, and man 
ufaetured by Richardson Seale Co., Clifton, N. 
was designed and developed by Henry Simon, Ltd., 
of England. Moving at near resonanee, it) produces 
a gentle and uniform flow of material 

T Complete remote control op 
eration of closed-circuit televi 
sion cameras provided by 
this unique “‘servo pan and 
tilt” system developed by 
Dage Television Division, 


Thompson Products, Ine. Des 


ignated the 285-A Servo Sys 
tem, it ineludes a multi-lens 
camera (left) which is completely controlled by a sep 
urate monitor-console (right Controls in the con 
sole allow pre-set’ pan and tilt positions to be 
selected instantly by pushing a button, or completely 
free flexible manual control by turning an appropri 
ate knob. The pre-set positions may be changed. The 
remote control unit: provides operator safety in haz- 
ardous locations, permits quick and accurate viewing 
of widely spaced objectives, and assures undetected 
operation in security and surveillance installations. 
Camera may be mounted on tripod or fixed in a per- 
manent location. Price of the 2 units illustrated is 
approximately $3,590. Write the firm ¢/o Martin E 
Janis & Co., 100 W. Monroe St... Chicago 3, 


A revolutionary dried egg product, introduced by 
Seymour Foods, Ine., 609 Quincy St., Topeka, Kansas, 
reportedly uot only replaces frozen eggs but also 
produces food products of superior quality. Egelite 
is made as 4+ dried egg products, each with a special 
purpose and a distinguishing name. Soft-n-lite is a 
highiy refined albumen produet, for angelfood and 
chiffon cakes. White-n-lite is a dried albumen product 
for etner bakery products requiring egg whites, such 
as meringues. Brite-n-lite is a dried and fortified 


whole ege produet, for bakery formulas requiring 
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Whole eggs, such as vellow cakes ani jelly rolls. Rich 
n-lite is a high solid volk product for use such 
sweet goods as Danish pastry and coffee cakes, The 


product is stated to be absolutely stable 

A new Hydraulic Barrel 
Dump introduced by F. 
Langsenkamp Co., 229 E 
South St... Indianapolis, 
does the work of 15 to 20 men 
and provides complete hy 
lraulie control at all tilt aneles 
The barrel to be emptied can 


easily be set into position with 


in the dump unft by fork lift 
truck, and no clamps or hooks 
are needed to hold it- in place during the dumping 
operation. The unit handles standard 55-gallon) or 
2.000-pound capacity barrels, adapts to any shape 
vessel, and requires just 30) seconds for full dump 
and-return evele 
sr 
Unsanitary conditions can be detected and elimi- 
nated easily and surely with a new BLAK-RAY Pub 
lic Health Inspection Kit marketed by Black Light 
Corporation of America, San Gabriel, Calif. The Kit 
utilizes black light and fluorescent materials to un- 
mask contamination in many forms, employing the 
principle that most waste food products show some 
characteristic fluorescence. Rodents can be tracked 
down as well as faulty sewage systems and unclean 
washroom facilities. Materials include a black light 
lamp for use on both AC or DC, carrying case and 
batteries, invisible crayons, ink, paint, tracer paste, 
aerosol powder and dust gun, and mechanical pencil 
with invisible leads. A free pamphlet detailing the 
Kits many applications is available 
A new line of plastic floats, for applications in 
dairies, canneries, liquid level controls, float operated 
valves, bottling machinery, water columns, poultry 
and livestock watering devices, tanks, and water 
heaters (where temperatures do not exceed 160° F, 
is announced by J. H. Shepherd Son & Co., 1820 East 
Ave., Elyria, O. Available in many shapes and sizes, 
they are mirror smooth for close tolerance operations 
and to prevent foreign substances or growths from 
adhering. High buoyancy, outstanding impact. re- 
sistance, and even permanent colors, when required, 
are additional features 
New tube fittings, molded from Du Pont **Zytel”’ 
Nylon), which can be used with either plastic or 
metal tubing, withstand temperatures from —70° F. 
to +250° F. as well as repeated steam sterilization, 
are announced by The Imperial Brass Mfg. Co., 1200 
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W. Harrison St., Chicago 7, IL Nylo-Seal Tube Fit 
tings are 2-piece fittings, and the sleeve is an integral 
part of the nut. No flaring of tube is required. They 
‘an be used with stainfess stecl tubime as well as with 
nylon, polyethylene, aluminium, steel, and copper tub 
ing. For food and beverage applications, they should 
be specified in Natural White color. Fittings normally 
are furnished in a Royal Blue, which makes them un 
usually resistant to weathering. The fittings are ap 


proximately '> the weight of brass, and are offered 


in sizes from to OLD. in unions, bulkheads, 
half unions, elbows, and tees. Write for Bulletin 


. « « the literary corner 


The first popular book on fermentation chemistry 
has been published by Chas. Pfizer & Co., Ine., 650 
Flushing Brooklyn 6, N. Y. Entitled Ow 
Nmallest Servants, the hard-cover, o2-page book is 
illustrated in color with prints, photographs, draw 
ings, and diagrams. It deseribes the progress of fer 
mentation from its primitive stage as “art without 
science’’ to the contemporary period when selected 
mold organisms are controlled by the biochemical en 
vgineer for production of antibiotics, hormones, vita 
mins, and many valuable industrial and agricultural 
chemicals. This book, outstanding in appearance and 
skillfully composed, is being made available in the 
U.S. and abroad to publie libraries, school and col- 
lege libraries, students and teachers, writers and edi 


tors, and other groups interested in this aspect of 


sel 
entific research and production. 
What's New in Food and Drug Research for Octo- 
ber 1955, published by Food Research Laboratories, 
Ine., 48-14 33rd St.. Lone Island City 1, N. Y., yields 
its usual share of interesting and useful information 
under such titles as “*Cyanocobalamin Yields its Se- 
eret to a Woman,’ ** Hormone Feeding of Cattle 
Proves Successful,’ First Advisory Committee Re 
view of Pesticide Residue Tolerance,” ** International 
Vitamin Group Makes Progress,’* ** Clinical Chemists 
Join Hands,” ** There Is Vitamin A and Vitamin A,”’ 
and **Menadione Bisulfite Gains Momentum as Feed 
Fortifier.”” 
‘Who is Atlas Powder Company ?’’ asks the lead 
article in the firm's Che mmunique, Vol. 3, No. 6, No- 
vember-December, 1955. The reason for the question 
and the answer is forthcoming quickly. 
Apparently the Ladies’ Aid societies of two churches 
had written for gift packages of Atlas powder to give 
away as door prizes at forthcoming bazaars. As the 
article puts it: °*Figuring that a stick of dynamite 


and numerous bottles of assorted chemicals would 
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make a somewhat disappointing door prize, we diag 
hosed the case as one of mistaken identity 
The girls had mistaken us for makers of face powde) 
and cosmetics, instead of dynamite, which is what the 
POWDER in our proud old name really stands for 

Back in the days when explosives were our only 
product, we would have gnashed our teeth in chagrin 
that anyone could so misidentify us. This time, how 
ever, our reaction Was not entirely without pleasure, 
for the cosmetics industry is one of the biggest takers 
of our sorbitol and emulsifiers, and so, naturally, we 
are flattered to be considered a part of this indus 
try.” The firm is headquartered at Wilmington, Del 


The October 15 issue of Glycerine Faets, published 
by Glycerine Producers’ Assn. 295 Madison <Ave., 
New York 17, N. Y., informs that production of syn 
thetie glycerine, up to now an exclusive American 
chemical industry development, has taken on an in 
ternational flavor with the impending building of a 


$6.6 million plant at the Pernis refiners near Rotter 


FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 


1956 
January 12-14 Council of Larticipating Institutions of Ar 
gonne National Laboratory: Conference 
the Use of Isotopes in Agriculture, Michigar 
State University, East Lansing, Michigan 
February 6-17 lee Cream Short Course, North Carolina State 


College, Raleigh, North Carolina 


February 21-24. Dairy Laboratory Short Course, School of 
Agriculture, North Carolina State College 


Raleigh, North Carolina 


March 13 Fourth Annual National Dairy Engineering 

and 14 Conference, Kellogg Center, Michigan State 
University, East Lansing, Michigan 

March 15-16 First International Symposium on Physics in 
the Food Industry, the Institute of Food Tech 
nologists and the Southwest Research Insti 
tute, Sponsors, Plaza Hotel, San Antonio 
Texas 

March 16-17 Fourth Annual Food Technology Short Cours 
tor 1956, Campus of the University of Mis 
souri, Memorial Student Union, Columbia 

Missouri. For reservations contact Mr. Paul 

Logue, Monsanto Chemical Co. 710 North 12th 


Boulevard, St. Louis, Missouri 


\pril 8-13 (ne hundred and twenty-ninth National Meet 


ing of the American Chemical Society, Dallas 


T eXas 

June 10-14 Sixteenth Annual Meeting of the Institute of 
Food Technologists, Hotel Jefferson, St. Louis, 
Missouri 

lune 18-22 International Congress on I vod Distribution 


Rome, Italy 


dam by Bataatsehe Petroleum Maatschappij. The 
Duteh firm, a Shell Oil affiliate, will use the process 
now employed by Shell Chemical Co., first: synthetic 
elycerine producer, in its U.S. produetion. The for 


eign unit is expected to be on stream: in 1997 


The American Taste in Cordials and Liqueurs,” 
an article with the holiday toueh, is featured in The 
Givaudan Flavorist, No. 5, 1955, published by Givanu 
dan Flavors. 330 W. 42nd St... New York 56 
N.Y. Particular attention is paid to the reasons for 
the widening gap between the American and the 


According to Fatty Acid News Digest, October 
1955, published by Fatty Acid Division, Assn. of 
American Soap & Glycerine Producers, Ine., 295 
Madison Ave... New York 17, N. Y.. soy bean and fatty 
acid operations, both previously part of the Chemical 
Division of General Mills, are now operating as sepa 
rate entitles 

A new free catalog published by General Industrial 
('o.. 5746 N. Elston Chicago 30, includes 
any new items added to General’s standard line of 
steel shelving, lockers, storage cabinets, and inter- 
communication systems. Each item is illustrated and 
priced 

Specification Sheet S66 describes new Honeywell 
Ambi-Stat remote bulb temperature controllers. These 
provide close control with compensation for tempera- 
ture differences between controlled medium and air 
surrounding tubing and bellows. Write Minneapolis- 
Honeywell Regulator Co., Industrial Division, Wayne 
& Windrim Aves., Philadelphia 44, Pa 


The American Industrial Hygiene Assn. Quarterly 
announces publication of a series of information bul- 
letins, called ** Hygienic Guides,’ designed to present 
authoritative and substantiated information on the 
toxicity of common industrial materials, as well as to 
bring together all pertinent information required for 
hazard evaluation. Each will contain the following 
information: maximum allowable concentration for 
both short- and long-term exposures; significant 
chemical and physical properties; major uses; evalu- 
ation of exposures; engineering control procedures ; 
medical control procedures; and references to the 
literature. Guides are available for Acetaldehyde, 
Cadmium, Carbon Tetrachloride, Butyl Alcohol (N 
Butanol), and Amyl Acetate. Guides covering all 
common industrial chemicals and materials are 
planned. Hygienic Guide sheets may be obtained 


from the Assoclation, 14125 Prevost. Detroit Zi, 


Behind the symbol of the 
Retort stands three 
generations of family pride 


and “know-how” in Essential 
Aromatics, natural and synthetic 
flavors, perfumer’s specialties. 
Made in the West’s most 
modern plant. The Retort is 
your guide to dependability. 


F. Ritter & Co. 
Los Angeles 39, California 
Branch Offices in Principal Cities 


Mich., at 25 cents each. All orders for less than $2 
must be prepaid. 

Technical literature available without charge from 
Southern Utilization Research Branch, USDA, 2100 
Robert E. Lee Blvd... New Orleans 19, La., includes 
1) An abstract list of the publications and patents 
of the Branch for the first 6 months of 1955, inelud- 
ing all areas of research in which the Branch is in- 
terested, and arranged according to subject, giving 
the title, authors, publication references, and a short 
abstract of the subject matter of each article; (2) a 
reprint reporting studies on sweet potato dehydration 
undertaken at request of the Quartermaster Corps 
and in cooperation with the Louisiana Agricultural 
Experiment Station: 3 a leaflet entitled, “‘A 
Method for Testing Cucumber Salt-Stock Brine for 
Softening Activity 

Gearmotors mounted atop columns offer practical 
advantages over older arrangements for replacing 
line-shaft drives in food manufacturing and process- 
ing plants, according to an illustrated feature in the 
September 1955 issue of Motorization. Drawings 
show how the interesting mount is adaptable to a 


variety of machines and drive motors. ‘The publi 
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cation is available from ACEC Eleetrie Corp., 40 E. 
{ith St.. New York 17, N. Y. 
The operation of Turbo-Dryers in closed cireuit for 
continuous drying, cooling, or subliming materials 
which are fragile, obnoxious, heat sensitive, oxidiz 
able, or wet with solvents that are hazardous or must 
he recovered is: presented in new Bulletin 5507, of 
fered without charge by Wyssmont Co., Ine., 42-09 
St.. Long Island City 1,N. 
The F&P Figure 1050A Chlorinator for purifying 
water supplies, treating sewage and industrial wastes, 
and for control of slime is illustrated and deseribed 
in 16-page Catalog 70-10 just published by Fischer & 
Porter Co., 539 Jacksonville Rd., Hatboro, Pa. A 
multi-colored flow diagram shows how chlorine gas 
and water are kept separate until they reach the 
ejector system. The catalog explains how this feature, 
together with the use of completely COrrosiOon-resist- 
ant materials throughout the chlorinator, prevents 
corrosion of the equipment and makes it maintenance 
free 
+ 
Proceedings of the 1955 Short Course on Analyti 
cal Techniques, given by the American Oil Chemists’ 
Society at the University of Illinois in August 1955, 
may be obtained in the form of a 115-page bound re- 
print at $3.00 each from the Society at 35 E. Wacker 
Dr.. Chicago 1, Ill Subjects covered are sampling, 
determination of impurities in fats and oils, determi 
nation of refining loss, bleach and color methods, 
melting point, solidification and consistency, flavor 
evaluation of fats and oils, stability and raneidity, 
performance testing, X-ray spectroscopy, infra-red 
absorption spectra, dilatometrie measurements, chro- 
matography, distillation, fractional solvent erystal 
lization, analysis of lipids by counter-current distri 
bution, microscopy of fats and = oils, automation 
instrumental analysis, statistics applied to research 
and control in the oil and fat industry, measurement 
of chain length, determination of unsaturation, deter 
mination of free hydroxyl groups in fatty materials, 
determination of triglyceride composition of fats, 
process control, and establishment of specifications 
A revised catalog on its Quick-Seal line of quick 
connect -disconnect hose coupling has been released by 
Industrial Sales, Titeflex, Inc., 10 Hendee St., Spring 
field 4, Mass. Entitled **Quick-Seal Couplings,”” the 
Y0-page catalog features page-size cutaway views of 
the couplings which reveal how this construction pro- 
vides: (1) a unique sealing action which makes the 


coupling tighter as internal pressure increases; and 


42 


FOOD TECHNOLOGY, JANUARY, 1956 


~) a full-swiveling action that prevents hose twist 
ing and kinking. Also described are single-check and 
double-check valve modifications of the coupling 
which seal off one or both ends of a fluid line the in 


stant the coupling is disconnected. 


Wire Construction Reduces showing 
use of wire in improved product design, is a study of 
36 illustrated case histories compiled by E. H. Titche 
ner & Co. 67 Clinton St., Binghamton, N. Y. The 
I1-page booklet covers such applications as motor 
mounts, fan guards, furniture, building specialties, 
and television components. Address requests on com 
pany letterhead, with title. 

+ 


Four-page bulletin SD-1, containing selection in 
formation for the Agastat time delay relay models, is 
announced by A’G’A Division, Elastic Stop Nut Cor 
poration of America. The correct model for a partic 
ular time delay or combination of time delays in an 
electrical cireuit may be chosen from a selection chart 
in the bulletin. Write the firm ¢ 0G. M. Basford Co., 
60 E. 42nd St., New York 17, N. Y 


Skinless, shankless, and semi-boneless  half-hams, 
and how to get increased profits from them, is the 
subject of new color booklet HHP, available from 
Cryovace Division, Dewey and Almy Chemical Co., 
division of W. R. Grace & Co., 62 Whittemore Ave., 
Cambridge 40, Mass. Both sales suggestions and pro 
duetion techniques are discussed 

Pak-Faets for October 1955, published by Tee-Pak, 
3520S. Morgan St., Chicago 9, IIL, reports that 
at its annual fall meeting the National Flexible 
Packaging Association unanimously went on record 
to discourage reverse printing on transparent. films 
where the ink or printed overcoating comes in direct 
contact with food products. The publication states 
that the Association made no objection to duplex bags 
made of film where the printing is separated from the 


food product by an unprinted finer 


The Turba-Film (R) Evaporator for one-pass con 
tinuous concentration of heat-sensitive and viscous 
fruit products is described in’ 11-page Bulletin 33, 
published by Rodney Hunt Machine Co., Orange, 
Mass. Construction, operation, and installation, as 
well as how the evaporator can be used in conjunction 
with tubular evaporators, are deseribed. Coneentra 
tions, product quality, evaporation rates, steam pres 
sure, and vacuum conditions are outlined for orange 
juice, tomato paste, grape jelly and jam, apple jelly, 
apple pectin solution, grape juice, black raspberry 
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juice, red raspberry juice, grape pulp, black 
raspberry pulp 

Data Sheet Wa, from Allen-Sherman-Hoff Co., 259 
KE. Lancaster Ave.. Wynnewood, Pa., describes con- 
struction and application of Ashcolite pipe and coup 
lings for pneumatic and hydraulic materials handling 
systems. Advantages of this sand-spun  pipe—uni 
form wall thickness, high resistance to wear (because 
of its retained crystalling structure) and freedom 
from blow-holes, sponginess, and warpage — are 
explained 
An enlightening article entitled ** Keeping Fish 
Fresh’? graces the Fall 1955 issue of SeaKem 
tracts, published by Seaplant Chemical Corporation, 
63 David St., New Bedford, Mass. seems. that 
American Cyanamid Company chemists, searching 
for a means of preventing chlortetracyeline (aureo- 
myem) from “migrating” in the ice used to preserve 
freshly caught fish, found that no other hydrocolloid 
worked as well as carrageenin (Seakem Type 9 
The study has been set forth in a paper entitled ‘* A 
Practical Method of Dispersing Aureomycin Chior 
tetracycline in lee’? by S. D. Upham, F. E. Stirn, 
J. FF. Weidenheimer, F. M. Callahan, and L. Ritter 


Insect infestation of grain, causing a loss of $300 
million annually, now can be controlled by irradia 
tion, trichinae pork products ean he destroved, 
and Ith potatoes can be rendered sO 
Inactive that potatoes can be stored for as long as 2 
vears without sprouting. These and other food irradi 
ation facts and predictions appear in a recent issue 
of **Atomie <Activities,’’ published by National Se 
curities & Research Corporation's Atomic & Electron 
ies Division. To receive copies, write Albert Frank 
Guenther Law, Ine., 131 Cedar St.. New York 6, N. Y 


A new catalog on Vanton Flex-i-liner Plastic 
Pumps is available from Vanton Pump & Equipment 
Corp., 210 Sweetland Ave., Hillside, N. J. Ulustra 
tious and diagrams of both standard and XB models. 
complete operating and performance data, materials 
of construction, and recommended application tables 


are included. Ask for Catalog No. 55 


- + + meeting hall and conference room 


A 3-day Forum on Instrumentation in the Food 
Industry is scheduled for March 19-21 at the Foxboro 
Company, Foxboro, Mass. The second annual pro- 
gram of its kind, the forum provides for exchange of 
ideas and application information between Foxboro 
instrument engineers and instrument users in the 
food industry. Special attention will be given to 


TECHNOLOGY 


JANI 1956 


ARY 


ee” 


SIX DECADES 
: OF SERVICE TO 
* FOOD TECHNOLOGISTS 


° 60 yeors of specialized experience in the 
° manufacture of powdered vanilla products e 


David Michael has long since mastered the 
special skills and techniques to create new 
and highly individual flavorings to fill any 
specific need, and have been the acknowl- 
eged leader in the vanilla field for 60 years. 

Let us develop a custom-made flavor for 
your product in our laboratories and testing 
kitchen. Research is our keynote—let it work 
to your advantage! 


DAVID MICHAEL & CO., INC. 
3743-63 D Street - Philadelphia 24, Pa. 
Suite 2204 * 203 N. Wabash Ave., Chicago 1, Ill. 


CANADA 
DAVID MICHAEL @& CO., LTO. 
801 St. Clarens Ave., Toronto 


quality measurements, sueh as viscosity and turbid 
ity It is planned to devote at least one session to 
evaluation of graphic type control panels as a tool for 
simplifying process operations and increasing oper- 


ator understanding. The program will be of partieu- 


lar interest to processors of beet and cane sugar, grain 
products and corn products, brewers, confectioners, 
canners and packers, and food equipment manufae- 
turers. Since openings in the forum are limited, at- 
tendance will be restricted to food men primarily 
concerned with profitable use of instruments. Apply 
to Mr. L. M. Richardson, manager of the firm’s Food 
Industry Division 

The loth Training Conference sponsored by The 
Refrigeration Research Foundation, 200 Midland 
Bldg., Colorado Springs, Colo., will be held at Purdue 
University, Lafayette, Ind.. January 22-26, 1956 
(pen to all interested in advancement of refrigerated 
warehousing. 

The Third International Congress on Food Distri- 
bution will take place in Rome, June 18-22, 1956 
Brought about by the International Food Distribu 
tion Assn., Paris, and organized by the Italian Gen- 
eral Federation of Commerce and by the Technical 
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Center for Commercial Productivity, the Congress 
succeeds those held in Paris (1950) and in Ostend, 
Belgium (1953), and its#*general subject. ** Produe- 
tivity in Food Distribution,”’ will be a continuation 
of the research and the studies begun at the 2 pre 
ceding congresses. More than 2,500 persons from 22 
countries will participate. For fuller information 
and registration forms, write: Alla Segreteria Gen 
erale, Del Congresso Internazionale, Della Dis 
tribuzione dei Prodotti Alimentari, Lungotevere degli 


Aneuillara, Roma, Italia 


. « « building up and branching out 


Norda Essential Oi) and Chemical Company, Ine., 
601 W. 26th New York 1, N.Y. 


operation its new spray drving plant in Boonton, N. J 


has put inte 


Although known for many vears, spray drying is a 

comparatively recent 
development in prepa 
ration of dry flavors 
Among advantages are 
constant uniformity, 
flavor-trueness, greatly 
decreased suscepti 
bility to oxidation, ran 
and evapora 
tion. Norda’s technical 
staff, in cooperation 
with the engineering 
staff of Nichols Engi 
neering and Research 
Corp., designed, devel 
oped, and adapted to 


Norda’s specific needs 


‘ Cyclone (left) and main 
drying chamber (right) vividly 
showing size of unit. 


the famous system 
originated by Nyrop, 
the Danish engineer, 
about 30 vears ago. Of the most modern design, the 
completely automatic spray drying plant incorporates 
all latest improvements and refinements, as well as 
some unique innovations. The future possibilities of 
this spray dryer reportedly are practically unlimited 
for newer and better flavors. In the near future. 
Norda will be offering spray-dried genuine fruit 
flavors with a life of several vears—and spray-dried 
fruit juices with flavor quality almost indistinguish 
able from the fresh juice and shelf life far beyond 
anything known at present. Norda also will offer the 
whole spray-dried powdered fruit, useful for many 
new applications in packaged food products. [t) is 
expected that not only will the flavor industry experi 
ence a revolutionary change, but other related indus 
tries will benefit by advances now being made in use 
of spray-dried products 

Norda also announces purchase of all American 
assets of Heine & Co., internationally known manu 
facturers of perfume and cosmetic compounds. Heine 
& Co., originating in Leipzig, Germany, began U. 8S. 
operations in 1905. In 1946, under the Trading with 
the Enemy Act, the U.S. Government Alien Property 
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Custodian seized the firm. Now, 
svnthetic flower oils, such as Heiko-Lilac Heiko 
Jasminette White, Heiko-Pink, and all the Heike 
creations (trademarked by the Heiko ‘‘tulip’’) again 
will be plentifully available. Mr. Frederick C. Keidel, 
well known in the industry, again will be chief per 
fumer of Heine & Co. Mr. Chester Tompkins will be 
in charge of sales. The firm will be located at 601 W 
~6th St.. New York 1, N. Y 


From The Pfaudler Company, 100 West Ave. Roeh 
An Appl 


cations Engineering Seetion has been established 


ester, comes the following news 


nieet Industry’s call on equipment suppliers to satist 


customer's specifications. As the firm explains: °° Max 
min performance is required of produetion equip 
ment an ever-widening scope of operations as a 
result of continuous and semi-continuous processing 
bateh processing, anal specialization needed lor per 


formance determinations. 2 


Engineering servie 
to review specifications of installed attemperators will 
be offered without charge to breweries to help deter 
mine the most efficient size of attemperator for per 
formance desired. The recommendations may enabl 
inexpensive expansion of capacity and improvement 
of quality of the brew 3) A contract agreement has 
been effected with Pitmar Corp., Baltimore, Mad., to 
market the Titan Centrifuge in the ehemical, pharma 
ceutical, food, and dairy process industries. Pitmar 
imports parts for the units from the Titan Corporation 
of Denmark, and will continue to assemble and servic: 
the units. Three models are available in capacities o! 
S00, 2,000, and 7.500) gallons per hour Two 
appointments in the Engineering Department place 
Mr. John W. Cosier as engineer-in-charge of the newly 
formed Applications Engineering Section, and Mr 
James D. Ross, Jr. as engineer-in-charge of the 


Project Engineering Section 


Huron Milling Company has moved executive and 
sules oftices from 9 Park Pl. New York City, to 3101 


Do Not Forget to Pay 
Your 1956 
MEMBERSHIP DUES 


$7.50 
$2.50 


Professional Membership. . 
Student Membership . . 


Remit to: 


INSTITUTE OF FOOD TECHNOLOGISTS 
176 West Adams Street 
Chicago, Illinois 
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N. Woodward Ave., Royal Oak, Mich.. according to 
Mr. Robert M. Farr, president. The firm processes 
food and allied food produets, including monosodium 
vlutamate. Other preduets include wallpaper paste 
and laundry starch. The company’s plants are located 
in Harbor Beach, Mich 


Pennsylvania Salt Manufacturing Company, 3 Penn 
Center Plaza, Philadelphia 2. Pa. has announced 
plans to enter the aerosol propellant and refrigerant 
fields late in 1955 with the [sotron line a complete 
family of chlorofluorohydrocarbons. (Initial products 
will include trichloromonofluoromethane, dichlorodt 
Hnoromethane, and monochlorodifluoromethane.) The 
expansion is part of Pennsalt’s long-range plans for 
consolidating its position in the fluorine chemicals 
industry, and to achieve further product diversifica 
tion. The Tsotron line will be produced a multi 
million dollar plant under construction at Calvert 
(itv, Ky 

With the aequisition of a new building and ma 
chinery of the most modern design, Felton Chemical 
Co... Ine. 599 Johnson Ave.. Brooklyn 
embarked upon production of true fruit) flavor ex 
tracts Equipment manufactured under the direction 
of Felton technicians has been installed in a 3-story 
building adjacent to the main Felton plant. Expand 
ing soft drink and ice cream consumption, and the 
use of true fruit extracts pharmaceuticals and 
medicinal products resulting in the present enlarged 
market are pointed out as the reasons behind the 
eXpalision 

Australian Prime Minister R. G. Menzies and Mr 
Hl. J. Heinz Il. president of Hl. 4. Heinz Co., Pitts 
bureh, Pa., officially opened the new Australian fac 
tory of IL. J. Heinz Company Pty., Ltd., at Dande 
none, near Melbourne, on November 7. The plant, 
which will process the complete line of Heinz varieties, 
was built at a cost of approximately $9 million, and is 
helieved to be the largest food processing facility in 


the Southern Temisphere 


The organization of Bjorksten Research Labora 
tories for Industry, Ine., to perform industrial and 
all other types of non-government research has been 
announced by Dr. Johan Bjorksten, president of 
Bjorksten Research Laboratories, Ine. Both companies 
are located in Madison, Wis.. with branch offices in 
New York City, Chicago, Washington, D. C., Dayton, 
HIouston. and Cleveland. In order to concentrate fully 
on the defense effort, Bjorksten Research Laboratories, 
Ine., will funetion as a special laboratory exclusively 
for the performance of contracts for branches of the 
Armed Forces and various government agencies. The 
latter firm also announces that Mr. Stuart O. Fiedler, 
vice president and teehniecal director of the company 
from 1945 to 1947, has resumed the position of tech- 


nical director 


JANUARY 


. . . the human element 


During the 50th Annual Meeting of the American Meat Institute, 
Chicago, the first Dodge & Olcott Achievement Award for outstanding 
contribution to the growth and general welfare of the meat packing 
industry was presented to Mr. Virgil R. Rupp, manager of quality 
control, Kingan & Co. Mr. Rupp (right, above) was honored for his 
development of a commercially practicable method of curing bellies by 
means of a multiple-needle pickle injection, called Injecto-Cure. The 
award, consisting of a check for $1,000 and a gold medal, was pre- 
sented by Mr. H. H. Corey (left. above), president of George A. 
Hormel & Company and chairman of the Award Committee. Other 
members of the Committee included: Mr. E. B. Nattemer, editor and 
publisher of Meat Magazine; Mr. H. C. Diehl, director, The Refrig- 
eration Research Foundation; Mr. H. D. Tefft, director, Department 
of Packinghouse Practice and Research, American Meat Institute; Mr. 
V. Conquest, vice president, Research Division, Armour and Company ; 
and Dr. H. R. Kraybill, director, Research & Education, American Meat 
Institute Foundation. 


rs 


Appointment of Mr. Donald 
C. Duncan as general manage! 
of the Berkeley Division of 
Beekman Instruments, Ine... has 
been announced by the firm’s 
president, Dr. Arnold O. Beck 
man. who also announced 
appointment of Mr. Thomas 
Allinson as manager of the 
Berkeley Division, located in 
Richmond, Calif. Mr. Allinson 
will report to Mr. Duncan who 


... Duncan of Beckman 


to Berkeley 
will continue to serve as gen : 


eral manaver of Beekman’s 


Helipot and Arga divisions in South Pasadena 
~s 


Mr. Wm. A. Kissel, formerly sales representative 
for upper New York State and eastern Canada, has 
heen assigned to the St. Louis oftice of Ungerer & 
Company, Ine., located at 532 Arcade Bldg., where 
he takes charge of that territory under the general 
supervision of Mr. J. L. Slais, Chicago district sales 
manager. The areas formerly covered by Mr. Kissel 
now are being serviced by Mr. Warren E. Kell, 


through the Ungerer Boston oftice 
sr 


Mr. Robert B. Ball has been elected a vice president 
of The Diamond Crystal Salt Company. He has been 
plant manager of the St. Clair, Mich., plant since 
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March 1953. At that time, the 69-year-old company 
was re-purchased by the Moore family from the Gen- 
eral Foods Corporation, of which it had been a division 
since 1929. Mr. Chas. F. Moore, present board chair 
man and president, is the grandson of the founder 
Mr. Ball joined the Salt Division of General Foods in 
1929, In 1945, he was promoted to manager of Manu 
facturing and Engineering for The Diamond Crystal 
Salt Division, which position he held until March 1955 


Dr. C. Richard Calkins of the technical staff of 
Riegel Paper Corp., 260 Madison Ave.. New York 16, 


N, ee has been advanced to director of research at the 


firm’s 4 New Jersey mills. In his new position, he 
will be responsible for all research and development 
of glassine, greaseproof, converted, and industrial 
specialty papers. Dr. Calkins joined the paper firm 
upon graduation from the Institute of Paper Chem 
istry, Appleton, Wis.. in 1949 


wit 


Mr. Frank J. Fay, western sales manager of Food Machinery and 
Chemical Corporation's Canning Machinery Division, was honored in 
October by his firm for having contributed 40 years of service. Mr. Fay 
(at left), well known throughout the food processing industry, was 
presented with a diamond- and ruby-studded lapel pin at an annual 
Service Award dinner by Mr. Clifford K. Wilson (right), FMC vice 
president and Canning Machinery Division manager. 


Mr. Fred Lederer, a member of IFT formerly 
assistant to the president of Adolf J. Mainzer, Ine., 
sends word that he has been admitted to practice 
before the U.S. Patent Office as a registered patent 
agent and that he is associated with Michael S. Striker, 
O11 Fifth Ave.. New York 17, N. Y 


American Can Company, New York City, announces 
the following recent executive appointments: Mr. 
T. E. Alwyn, formerly a vice president in the execu 
tive department, to vice president in charge of opera 
tions in the firm’s Atlantie Division; Mr. Lester W. 
Graaskamp, from vice president in the executive de 
partment (and director) to vice president in charge 
of the Central Division—the company’s largest divi 
sion in manufacturing facilities and annual business 
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volume——-sueceeding Mr. Michael P. Cortilet. who died 
last August; Mr. John R. Henry, formerly genera! 
attorney, to secretary and general counsel; Mr. Roger 
F. Hepenstal, formerly vice president in charge ot 
manufacturing, to treasurer, succeeding Mr. Edmund 
Hoffman, who will continue to serve Caneo in an 
advisory capacity; and Mr. G. W. Reese, foriner|y 
vice president in charge of the Atlantic Division. to 
vice president in charge of manufacturing for thy 
entire company, succeeding Mr. Hepenstal. Mr. Wil 
liam (. Stolk, president of American Can Company 
made the announcements 


Mr. Michael J. Hickey has 
been appointed chemist in 
charge of quality control of 
perfume, essential oils, and 
other related raw materials of 
Florasvnth Laboratories, Ine., 
900 Van Nest Ave., New York 
62. Announcement was 
made by Mr. Joseph IL. Fein, 
treasurer. [IFT member Hickey 
has been associated with the 


Hickey of Flora 
synth and IFT 


essential oil field for the past 
vears 


New officers of Lincoln Container Corp. Lincols 
Ill, include: Mr. Maxwell J. Jones, elected president 
and treasurer, to succeed Mr. Joseph M. Nester, who 
died in August 1955; Mr. Ben F., Slater, elected vic 
president, succeeding Mr Jones; and Mr. Leonard E. 
Sheppard, elected secretary, succeeding Mr. Slater 
Mr. Sheppard also is secretary of the Obear-Neste 


Glass Co 


Miss Margaret Gibson, for the past } years hon 
economist with the American Institute of Baking 
Chicago, has been named di 
rector of the experimental kit 
chen of Henningsen, Ine., 
Springtield, Mo. A native of 
Wisconsin, Miss Gibson is a 
vraduate of Stout Institute. 
from which she holds both a 
BS. and an M.S. She taught 
home economies in Wisconsin 


high schools and served as a 


food specialist in the test kit 
chen of the Wheat Flour Insti 


. a Gibson girl for 
tute, Chicago, before joining 


American Institute of Baking 
ss + 


Mr. H. 5 Everts, treasurer of Consolidated Foods 
Corp., has been elected a director and vice president 
of the company, according to announcement by Mt 
Ss. M. Kennedy, president. Election of Mr. Stacey H. 


Continued on page 48 
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... because they went to their doctors in time 


Many thousands of Americans are being cured of 
cancer every year. More and more people are 
going to their doctors in time. That is encouraging! 
But the tragic fact. our doctors tell us, is that every 
thire. cancer death is a needless death... twice as 
many could be saved. 


A sveat many cancers can be cured, but only if 
properly treated before they have begun to spread 


or “colonize” in othe: parts of the body. 


YOUR BEST CANCER INSURANCE is (1) to 
see your doctor every year for a thorough checkup, 
no matter how well you may feel (2) to see your 
doctor immediately at the first sign of any one of 


the 7 danger signals that may mean cancer. 


For a list of those life-saving warning signals and 
other facts of life about cancer, call the American 
Cancer Society office nearest you or simply write 


to “Cancer” in care of your local Post Office. 


American Cancer Society 
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(Contmued trom pare 4h) 
Gifford, secretary and counsel of Consolidated Foods 
since 1953, as vice president also was announced by 


Mr. Kennedy 


. three V.P.’s for CCC ... Perin (left) Mc Junkins 
(center) . and Blinn... 

The board of directors of Continental Can Com 
pany, 100 KE. 42nd St.. New York City, has elected 


Mr. Thomas C. Fogarty president of the company. 
effective January 1, to fill the vaeaney created by the 
retirement of Mr. Tlats A Mr. Fogarty has 
been a member of the board of directors since 1951 
Announcement Gen. Lueius D. Clay, 
board chairman. Three other Metal Division promo 
became effective on the 
same cate Mr. Reuben L. 
Perin, pres iously vice president 
of the Eastern Division, is the 
newly-elected vice president of 
the Metal Division, the position 
hell by Mr. Fogarty 
1950. Mr. Orren R. McJunkins, 
of 


District, was 


Eeverss 
was made by 


since 


formerly general manager 
the Southeastern 
promoted to viee president. in 
charge of the Eastern Division 
Mr. Horace M. Blinn, who had 
served as general manager of 
the District of the 
was elected vice president in charge 
division to fill the the 
Vir. Sherlock 


.. and a president . . 
Fogarty 


California 
Pacitic Division 
of that 
retirement ol 


vacaney created by 


MeKewen 


Recent appointments aud promotions announced by 
the Central Laboratories of General Foods Corpora 
tion, Hoboken, N. the Dr. 
Chas. Cavagnol, formerl) Lederle of 
American Cyanamid Company, to laboratory director 
in food analysis: Mr. Varnum D. Ludington, former!) 
with Clapp’s Baby Food Division of American Home 
Foods Corporation, and recently section head in the 
product and of Genera! 
Foods’ Central Laboratories, to assistant laborator) 
director for Mr. David E. 
James, recently with Edmont Mfg. Co., Coshoeton, ©.. 
to section head of engineering and commercial devel 


opment; Messrs. Stephen W. Bogyo, Sigmund Hoff- 
18 


include following : 


with Division 


process elopment aurea 


product development ; 
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Ass'n of American Soap & Glycerine Producers, 
Barnett Laboratories, 
Beckman Instruments, 


Distillation Products Industrics 


Dodge & Oleott, Ine 
Firmenich, Ine Cover 
Florasynth Laboratories, 

Food 
Food Machinery & Chemical Corporation 22 and 2 
Food 
he 


Fritzsche 


Development Laboratory 


Research Laboratories, 
Foxboro Company 3] 
Brothers, Inc 


(ivaudan Flavors, Ine 
The Grithth 
Hoffmann-La 
H. Kohnstamm & Company, [ic 


David Michael & Company, In j 


Laboratories 


Roche, [ne 


Niagara Blower Company 


Norda Essential Oil & Chemical Company 4th Cover 


Chas. Ptizer & Company Jnd Cover 


Proctor & Schwartz, [nc 


IF. Ritter & Company 4] 
50 


Staley Manutacturing 


Schwarz Laboratories, 


Stetwin Chemicals, 


Laboratories, 


st) 


Synfleur Scientific 
Truesdail Laboratories, 

Ungerer & Company, Inc 
Ir 


Alumni Kesearch Foundatiun 


Vali Ameringen Hae ble 


Wisconsin 


man, and Robert L. Roberts to project leaders in 
product development; Mr. Walter H. Harte to associ 
engineering research 


ate technologist: in 


Mr. John F. Shea, vice presi 
dlent 
Chemical 


in charge of sales, Beeco 
Food Ma 
Corp., 


Division, 
chinery and Chemical 
Butfalo, No Y.. has announced 
appointment of Mr. Albert L. 
Shutts as manager of the firm’s 
New York territory, covering 
Vermont and of New 
Jersey, Massachusetts, Connee 
tieut, and New York State. 
Headquarters for the territory 
at 420) Lexington 
York 17, N. Y¥ 


> 


parts 


new opening for 


is” located 
Shutts at Becco 


New 


Dr. Roger W. Truesdail, president of Truesdail 
Laboratories, Ine., Los Angeles, has been appointed 
columnist for the Rotary Club national monthly 
magazine, The Rotarian. Entitled ** Peeps at Things 
to Come,’’ LET member Truesdai!’s column will deal 
with latest developments in science, progress in new 


materials, products, and applications 
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Dr. Maurice E. Kinsey has been 


elected vice pre sident in charee ol 
plant operations for Tee-Pak, Ine.. 
30920 S. Morvan St... Chieaeo. 


... Tee-Pak’s new V.P. 
Kinsey 


manutacturers of casings tor sau 
sage products and packages for 
other foods, it was announced by 
Mr. Seymour Oppenheimer, presi 
dent. Dr. Kinsey formerly was 
plant superintendent. Announce 
ment was made also that Mr. Wil- 
liam Gall has been named produc 
tion superintendent, and Mr, Reid 
Bennett technical superintendent 
Both formerly were assistants to 
the plant superintendent 
r- 

Durethene Corp., one of the na 
ion’s largest producers of poly 
‘thylene film, recently announced 
election of Mr. Carl A. Raabe as 
president and director. Mr. Raabe 


was with American Phenolic Cor 


Soin the 
MARCH OF 
DIMES 


POLIO 
4, 


poration for the past 17 vears as 
veneral manager of that firm’s 
Cable and Syntheties Division, one 
of the largest polvethylene coaxial 
cable producers. Durethene’s main 
plant is at 1859S. 55th Ave., Ch 
cago; their West Coast plant is at 
5600 W. Arbor Vitae St Los 
Angeles 

Mr. Donald W. Hill, Vice presi 
dent of Crown Cork & Seal Com 
pany, Baltimore, Mad.. and 
veneral manager of the firm's Spe 
clalty Division at St. Louis, Mo. 
has been promoted to vice pres! 
dent and general manager of the 
Crown and Closure Division, it 
was announeed by Mr. Geo. W 
Crabtree, executive vice president 
Mr. Hill, a company director since 
1953. will be located in the Divi 


sion’s Baltimore headquarters 


@ Unsolved Problems in 
Food and Nutrition 
Research 


Processing and Storage Problems 

Fundamental studies on pigments 
in foods with particular emphasis 01 
maintenance of color im certan 
anned products 

adequacy ol cCanne a foods 
with reference to the B vitamins 

\ study of the nitrate content © 
canned foods as related to possible 
physiological effects. 

Study of factors influencing the 
retention of thiamine during the 
production of canned foods 

Stability of nonascorbie acid re 
ducing substances in canned foods 

Chemistry of ascorbic acid de 
struction in canned foods during 
storage 

Stability of added vitamins in 
canned foods during processing and 
storage 

Influence of canning procedures 
on the more recently identified nu 
tritive factors. 

(Quality improvement in frozen 
prepared foods: baked and unbaked 
Hour mixtures, creamed stew 
type dishes, dessert type prepara 
trots, 

Cause of deterioration in un 
baked, frozen veast doughs and its 


prevention, 


Excerpted from the Survey or Foor 
anp Nutrition RESEARCH 
(’.S.A.. 1952-53. Food and Nutrit 


foard, National Research 


BULLETIN DIGEST 


SUGAR WHITENESS 
MEASUREMENTS 
with COLORIMETER 


Here is the new Beckman Sugar Colori- 
meter—it provides a quick and accurate 
way to describe sugar whiteness so that 
everyone using it can obtain Color In- 
dex Numbers which are directly com- 
parable. Now suppliers and users can 
talk the same language, with great ease! 
The Beckman Sugar Colorimeter was 
designed in close cooperation with the 
sugar industry three years and sev- 
eral model changes were required be- 
fore the industry committee gave its 
okay. Their latest report, to be released 
soon, Says . gives close agreement 
with the Beckman Model DU Spectro- 


photometer 


Vows 


The Sugar Colorimeter comes complete 
with filters and two 10cm sample cells 
. all ready to use. The instrument is 
standardized with a colorless sugar so- 
lution or with distilled water . . . the 
sugar sample is dissolved in distilled 
water and absorbancy measured with 
the 420 mu filter. Turbidity is meas- 
ured with the 720 mu filter, and sub- 
tracted from the first reading. Applying 
a simple formula gives Color Index . . . 
a number which will have the same 
meaning to a sugar refiner, a soft drink 
bottler, an ice cream maker, a baker 
or a confectioner. 
A reprint of the first report of the sugar 
industry committee is 
yours for the asking. 
Your Beckman deale1 
will be glad to show you 
the Sugar Colorimete: 
in action . . . he'll even 
bring the sugar. 


Your Beckman Dealer will be glad to 
demonstrate the Sugar Colorimeter 
as well as the Clinical Colorimeter, 
Flame Photometer, pH Meters and 
Spectrophotometers. For further in- 
formation on the Sugar Colorimeter 
ask for Bulletin 68-84 


Beckman Division 
BECKMAN INSTRUMENTS, INC. 
Fullerton 1, California 


49 


5 

| 

Ck: | 

| 

| 

| 

ee | | 

| 
( 
| | 
| | 7 
i January 


Products from 
Corn 


and Soybeans 


... for 
Chemical Synthesis 
and 
Lipotropic Preparations 


CHOH 


HOHC > CHOH 


HOHC CHOH 
CHOH 


INOSITOL 


A recognized member of the 
B-Complex vitamin group, Ino- 
sitol has several applications in 
the pharmaceutical industry. 
It is used either alone or with 
certain vitamins, as a lipotropic 
agent. The six hydroxyl groups 
in the molecule lend themselves 
to esterification and ether for- 
mation. And Inositol is also 
used in chemical synthesis. It 
is a product that holds great 
promise, not only for medicine, 
but for many fields of industry. 

You can depend on Staley, 
one of the leading corn proces- 
sors and chemical manufactur- 
ers, to supply your needs for a 
high grade, pure Inositol com- 
pound. At your request, Staley 
will be glad to send complete 
data, or to meet with you to 
diseuss your Inositol require- 
ments. 


For information about other quality 
Staley pharmaceutical products; Corn 
Steep Liquor, Corn Syrups, Amino 


Acids, Starches, Lecithin, etc.,,write: 


A. E. STALEY 


M FG. co. 
DECAT 


Staleys 


EMPLOYMENT NOTICES 


INTERESTED IN WRITING?—“Food 
Processing” magazine has an opening on 
its editorial staff for a food technologist 
with some engineering training or a chem- 
ical engineer with experience in the food 
industries. Salary commeasurate with 
ability. Send resumé of training and ex- 
perience. Reply will be held confidential. 
Address: The Editor, “Food Processing,” 
111 East Delaware Place, Chicago 11, II. 


WANTED: Food Technologists and 
Chemists with advanced degrees and ex- 
perience for research and development 
positions in an interesting and expand- 
ing food industry. Only superior type 
personnel will be considered. REPLY 
BOX 454, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, II. 


CHEMIST 
OR 
FOOD TECHNOLOGIST 


For laboratory work and liaison be- 
tween laboratory and sales in newly 
created Product Development Depart- 
ment. Five to ten years experience 
in shortening or baking fields neces- 
sary. Outstanding growth potential. 
ATLAS POWDER COMPANY, 
WILMINGTON, DELAWARE. 
Please direct all replies to R. L. Herr- 
man, marked personal. 


FOOD TECHNOLOGISTS 

An active, confidential service: Interview 
at your convenience. Call, write or wire: 

Gladys Hunting (Consultant) 

Drake Personnel, Inc. 
Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, IIL. 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 


eA ly et 


PLANT AND PRODUCT 
INSPECTIONS 


Rick 1,7 gicol Studies 


48-14 33rd Street, Long Island City 1, N.Y. 


PRODUCTION CONTROL SERVICES 


Vitamin D rat asscy— results in 8 
days @ U.S.P. or A.O.A.C. vitamin A as- 
says @ Other vitamin assays @ Antibiotic 
and amino acid assays @ Sodium deter- 
minations @ Proximate analyses and min- 
eral determinations. @ Pharmacology in- 
cluding warm-blooded toxicity studies @ 
Specific immune sera @ Enzyme investiga- 
tions @ Insecticide Testing and Screening 

Other biological, chemical, and micro- 
biological services. 
Project Research and Consultation. 
WISCONSIN ALUMNI RESEARCH FOUNDATION 
P.O. Box 2059-S @ Madison 1, Wisconsin 


AVAILABLE: FOOD TECHNOLO 
GIST. B.S. Botany, M.S. Bacteriology, 
Ph.D. Bacteriology and Enzymology. Age 
35. Experience 7 yrs. Research and Prod- 
uct Development with firm producing di 
versified food products. Prefer Research 
and Administration. REPLY BOX 456, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ul. 


POSITION WANTED: Quality Control 
Supervisor. Six yrs. exp. in processing 
and freezing frozen fruits and vegeta 
bles. Some production work. Member 
IFT. Desires position with growing con 
cern. REPLY BOX 455, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, IIL. 


AVAILABLE: Food Technologist (Cal., 
’49). At present Assistant Production 
Manager Citrus Processing plant abroad. 
Experience quality control, production 
supervision in Citrus Juices, squashes, 
drinks, other by-products; also tomato 
processing. Desire suitable position in 
the U.S. REPLY BOX 453, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Il. 


WANTED: Food Technologist or Chem 
ist for research and technical sales serv 
ice work on edible fats and oils and their 
use in food products of all kinds. Well 
established firm with rapidly expanding 
research facilities. At present located in 
Sherman, Texas, moving new quarters to 
Dallas near future. Send resume and 
photograph to Mrs. Tucker’s Foods, Inc., 
Sherman, Texas. 


8.W. ARENSON 
Director 
2865 West 

4 Franklin St. 
Baltimore 23, Md. 
be 


440 W. 24th St. 
New York, N. Y. 


Ingredient evaluations @ New products de- 
velopment — flour, shortenings, milk and 
other basic ingredients @ Chemical and 
physical laboratory, bakery, spray dryer and 
other unit procesa equipment. 


TRUESDAIL LABORATORIES, Inc. 
Write for Brochure as Bi-monthly Publication 


4901 fom. 


CHEMISTS BACTERIOLOGISTS - ENGINEERS 


RESEARCH - AWALYSES TESTING 
FOODS DRUGS ALLIED PRODUCTS 


Charter Member ACIL 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems. 
@ Analyses of food materials and products. 
@ Food plant design, process examination 
and control. 
@ Legal testimony and consultation on 
government regulations. 
Founded 1867 
Write for bulletin ‘Scientific Quality 
Control of Foods and Beverages 
SCHWARZ ne. 
230 Washington St., Mount Vernon, N. Y. 
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imitation vanilla bean flavor by Firmenich 


the direct and authentic 
copy achieved by original research 


Vanilla Bean Flavor by Firmenich stems from the vanilla bean. By original 
research, its components and desirable characteristics have been isolated, identified, and 


synthesized. By patient and painstaking laboratory techniques, they have been 


reconstructed for you in a precise and potent flavor material with all the aromatic 


qualities of the original. Vanilla Bean Flavor by Firmenich comes to you as an economical replacement 


of pure vanilla extract, of pure vanillin, or to use in combination, in the manufacture 


of all products that you flavor with this most popular of flavors. 


FIRMENICH incorporated 


250 WEST 18TH STREET «e NEW YORK 11 
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Nothing's known like Norda Nodes... 
spra poe for you by Norda 


The technique of spray-drying food flavors has reached a new 


“Flavor it with a Favorite’- 


peak in the new Norda plant. Nord i mages Norda Nodes here. 
( Vorda Nodes 


Norda Nodes are tiny buds¥f completely uniform 
flavor locked in, in-blown, by spray-drying. Their colloid 
coat of protection instantly dissolves on contact 

with liquids. tastes true. Norda Nodes assure fresh, 
unfaded richness, unchanged. through your 

products’ shelf life. Norda in-grown quality lasts. 


Norda Nodes are worth your testing. They may have a 
great promise of profits. Ask for convincing 


free samples by a note on your letterhead. 


601 West 26th Street 
New York 1, N. Y. 
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